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CHAPTER I

NITRIU OT OIN

Ori•in of Problem

The improvement of the eftectiveness of the individ.

ual soldier has been a motivatirn force behind improvement

aM modifioations of hM.e weapons for centuries. This has

continued to the present with modifications to the M1SA1

rifle used by troops in Vietnam.

One of the latest developments ia the chrome plating

of the bore of the M16AI rifle. This modification was

developed in response to the barrel failure rate encountered

during the rifles u ie in Vietnam. The failure rate was due

to corrosion caused by the environment in which the rifle

was placed, and the erosion of the bore, especially the

height of the lands near the breech of the barrel. The
erosion was caused by a combination of hijgh te*,iperature

from the burninZ of the nitrocellulose powder, the meohani-

cal rubbing of tue projectiale on the lands of the riflin-s,

and the cutting effect of gases movins at high velooities.

When the charge detonates the temperature may reach 25000

Oentierade. This heat tends to burn out the carbon from

the steel which softenA it. 3y chrome plating the bore,

it is exyectedI that the corrosion problem will be elimin-

ated, and a slgnific~an r-eduction in the a•.ounIn of erosion
S } 1
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will be remlized.

Problem Definition

I Chrome platinS t'w bore of small caliber weapons is

relatively new and little Is known about the effect of tne

platine on tlie aoeuraq of, and the e:zpeoted life of, the

barrel. Howevor, it was felt that a new erosion penetra-

tion ga&o would be roquIred to allow for the effect of the

piating and the expected differences in the wear character-

istios. This is a tool usad in the field to determine the

Sacuracy and serviceability of M16AI rifles. To oalibrate

a new erosion penetration -Gs, a test program (Number

TPF-SAL-73-PO25) was initiated at Rook Island Arsenal.

The barrels used in this test are samples from three

manufacturers. These are Colt which provided the complete

ritle, 1aremont which provided only replacement barrels,

and General lMotors which provided the upper receiver alon3

with its barrels. The three manufacturers are coded C, M,

and GIM respectiveiy. The weapons were fired for accuracy

and cleaned after each thousand rounds fired. The accuracy

check consisted of firing ten rounds at each of three targeta

for each rifle. The range used for the accuracy check was

100 yards. The person firing the rifle used a bench rest

technique with both the rifle mu~zle and his elbow supported.

The accuracy data is recorded in Table A-I of Appendix A.

It includes the nieasur'ements of the extreme spread, the

" I



extreme horisontal, the extreme vertical, and the mean

radiuu obtained from each tarGet. Data from barrels

exposed only to ball type ammunition are used in this

report. However, data on barrels exposed to tracer type

Smmunition are available. The firinz rates were not the

same for all the barrels usod in this report. Ha.;, of the

barrela were fired at a rate of 60 rounds per minute while

the other half were fired at a rate of 1.00 rounds per

minute. After esoh 100 rounds fired the barrels were

cooled to ambient temperature by forced air ooolinr; for

not less than ten minutes.

In the performanoe of this test, limits were set

based on the extrere spread measure ol dispersion. For a

new barrel to be accepted the average value of the extreme

apread obtained from the three target.4 had to be less than

five inches, if not the barreol ias roelacod. Durlnc the

urnn-ns of the teat a barrel was assumed wori- out when the

evOrv.-e valu, of t.he extrene spirad reached seven or more

inches. The avo lnýed vclue was used to redCuce tho effect of

a set of extr'eme points which could be caused by either

bad ammunition or humen error of the toster.

It is the purpoae V this report to analyze the data

collected duriing this test to determine if the measure of

dispc'ison used is the most reliable predictor of the

procision of these barrels. Precision is used rather than



ascuracy beeause according to Grubbs (2) * preoision refers.

to the dispersion of the bullets about their own'mean or

center of Impaot, whereas aouraoy Includes not only the

round.-to-round precision but also the closeness of the mean

or center of impact to the aiming point on the tar"t,"

Approach to Solution

The first step towarda a solution to this problem is

to establish the dee4red approach, To do this a clear

understanding of the meaning of "most reliable predictor"

is a necessity. The meaning of "most reliable predictor"

in this report is that measure of dispersion whose differ-.

once between its upper and lower probability limits is the

smallest with respect to the total number of rounds fired.

The upper and lower probability limits are determined

for each measure of dispersion using that measure's critical

value.. A measure's critical value is defined as that

numerical value which indicatea the barrel is no longer

serviceable. The critical value of each measure is calcul-

ated such that it represents the expected value for that

measure when the critical value of the extreme. spread is

equal to seven inches. As previously mentioned, this Is

the value used by the arsenal during testing to Indicate

when a barrel was no longer accurate enough to remain in

*P-umbe~i.s in parenciheses refer to numbered references in
the List of References.,



service.

The probability limits for each measure of dispersion

can only be established after the form of the distribution

has been identified. The assumption is made that the

"distribution of the sanple data at each thousand rounds

fired and for each measure of dispersion came from a popula-

tion that is normally distributed. This assumption is

* , checked usinS Lilliefors' test statistic.

If the above assumption is correct, the upper'and

lower probability limits can be calculated from a table of

tolerance factors for normal distributions. These limits

can then be projected to a total number of rounds fired.

The difference is calculated by subtractinG the value of

rounds fired zorrespording to the upper limit from the

value of rounds fired corresponding to the lower limit.

The measure of dispersion with the smallest difference is

the "most reliable predictor" of the ones tested for the

M16A1 rifle with chrome plated bores.

The literature review, Chapter II, contains a review

of Lilliefors' test statistic used in the test for normal-

Ity and an explanation of the four measures of dispersion

and their interrelationship. Chapter III contains the

results obtained usin- Lilliefors' test statistic to test

the normality of the distributions and the conclusions

reached for each measure of dispersion at each thousand

* I



rounds fired. The procedure used to establish the tipper

and lower probability limits for each measui". Is discussed

In Chapter IV, The conclusions and. recommendations are

stated in the last chap~ter, Chapter V.



CHAFTER 11

LITERATURE REVIEW

Measures of Dispersion

V' When a rifle or other small arms weapon is fired at a

vertical target a two-dimensional pattern of impact points

results which are scattered depending on the round-to-round

aiming error and the normal ballistic dispersion. This two-

dimensional shot pattern produces various measures of

dispersion.

The various measures described in Grubbs (2) include

the extreme horizontal dispersion (EH), the extreme

vertical dispersion (EV), the mean horizontal deviation,

the mean vertical deviation, the radial standard deviation,
the mean radius (1.'R), and the exctreme spread (E3). This
report is concerned with four of these measures EH, EV, ES,

and MR.

The EH and the EV are the simplest and the easiest to

measure. ProjectinS impact points on to a x and y graph

gives each point a horizontal and a vertical value. EH is

the difference between the greatest and the least values of

the x co-ordinate, and the EV is the difference between the

greatest and least values of the y co-ordinate. It should

be noted that theme rmeasures of disporsions are univariate

7



Ariothet measure vhiOh uses the extreme points I

the 98 This "&asure is the maximum dist~ance between all

possible pairs of impact"points. If ~Is uised to do not*a

tho number of rounds fired at a target WA -X is' tW#4'

- -- -- -- -horizontul measurement and Yi Is the vertical measuremen~t

of a general Impact poin~t and if and kc represent the

pair of points that are the maximum dilstance apart then

33 is equal to

\J(X -Xk)2+ (y yk)2  where j ,ýIks

This meiasure of distxe'rsilan`is''also 1:iain ats, th'k 15ivarlato

V I range.

k ~The'M I4 s defined-as the mean of the radial distance

from the observed center of Impact to the individual points

of impact on the target. The observed center of Impact Is

the mean of the horizontal values and the mean of the

vertical values. if Xi and Y1 represent the horizontal and

vertical components of a general impact point and n Is the

number of impact points then MR can be calculated by

For each of these measures of dispersion Grubbs (2)

has tables giving the mean and standard dev~iation values

for various Sample sizes. The mean and standard doviation

values given in these tabl~es are In terms of a population

standard deviation of unity. When these amounts are

........ ...... -..



Sb 9

oultiplied by the population mean a"d standard deviation,

or an, estimate oa it, the expected mean and standard

deviation values for the respective measures are obtained.

.Since the tabular values are all multiplier's of the same

quantity, they provide by themselves the ratio of the

measures magnitude. The article by Harrison (4) lists

"examples illustrating the above procedure.

Test of Normality

The assumption that the data for each thousand rounds

Is normally distributed is checked by a test described in

Mann et.al. (5) using the Lilliefor test statistic. The

hypothesis tested is that the distribution is normally

distributed with unknown mean and variance. This test

statistic estimates the function using unbiased estimates

of the true mean and standard deviation. The oomputinS

form of Lilliefors' test statistic Is

Dna max (dj). (1)

The value of d is obtained by

di max [F(xji;.s)- J,(2

n

i and s are unbiased estimates of the population mean and

standard deviation. F(x;i,s) is the cumulative standard

normal distribution function I (Y), with Y equal to

(x - 3)/s. If the value of Dn exceeds the critical value* .
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nTable 0 cak'reaBondlng to the #sapl gle ajie d andteL B.10iioanO, 'level desir'ed then the rilpotheais Is rejected,

TABLE 1

Critical Vc*lu08 of Dri torreaporAdins
to Test S5.8nifiOMfOO Level

8aMPle 518nifloanoe Level

K4 .300 .319 .352 '381 o417V6 .265 .277 .294 .319 .364
8 .233 .244 t261 .285 -331
10 .A215 .224 .239 .258 .294

.199 .212 .223 .242 .275
14 .183 .194 .207 .227 .261
16 .173 .182 .195 .213 .250
18 .166 .173 .184 .200 6239
20 i16o .166 .174 Igo0 231
30 .131 .136 .144 .11 .187

Over 30 88

ThOSe valIues tabulated by Lilliefors are booed on a !,!onto

Carlo simulation usir*a a sample size of 1,000. The valuesIs
have been subjected to some smo othjng..

Chapter 11T exPlains how the Lilllefor test1 statistlie
is used and contains the results of' the normta1ity t&St
based on this teat statistic.

4-.,,-.-.---.. -... . . .j.,z .. S. a j...



CHAPTER 21!

NOWALUTY TUT

Lilliefozs' test statistic given by Squatjonl, I. o

of the Sample data at each thousab& rounds fired and tar

This data is obtained by averaging the data for each barrel

The three values of ME for ba~rrel GIR5 at 1,000 rounds fired

are0.8, 082,and0.70. Teaverage MR value for this

barrl i 0.86.This averaged value becomes one data

poit o th MEdistribution at 1,000 rounds fired.

TeLillietor test statist:io requires the data points

of achdistribution be norme4ized which requires the mean

andthesa'mple standard deviation (a) for each

distibuton.The 7 and the a values are calculated using

Equtios 3and4 rospectivoly.

3~.L.(3)

(4)
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Xi In t ie value of the ith data point and N is the total

"number of data points. N for this report i9 equal to

twelve* T~he s~m of the M!R values for' zero rounds fir'ed,

from Table A-2 is 14.255. This value d•.•ided by. 7 i i,,8

which is the • value listed in Tabl,3 A-6. The value of s,

K- Vequatlon 4, is calculated in a similar manner. The values

of " and e for. each distribution and for each measure of

dispersion are listed by total number of rounds fired in

Tables A-3 thru A-6. Normalization is aocomiplished by

subtraoting the 7 value or the distribution from the value

of the data point and dividing the' result by s. The

resultinG solution is called the z value.

The normalized valuo, or z value, is converted to a

normal value by using a table of cumulative probabilities

for the Normal Distribution found in Duncan (1). Equation

2 is calculated by setting the value obtained from this

table equal to the F(xj;aS) terms. After calculatiln all

the di terms, .Dr of Equation 1 is simply the maximum di

value obtained. The value of Dn is compared to the critical

value of Table 1 correspondinT to the sample size and

significance level desired.

Tables A-7 thru A-10 contain the z values, their

oorrespondina cumulative normal values, and the two values

used to obtain each di vtlue. Tables 2 thru 5 list the Dn

values for each rmeasure and compares the Dn value with the



TAMZ 2

Dn Talmo* for ZX"em vertival

Rmadis Firod Din Values Gzeater than~ Critical Value

0. .09853 x

21000. 917393 x
1%1

2000. 205043 x

xx

5000. 911576 X

6000f). .13066 x

7000. .14853

BO~f.18403 x

9000.0 .15283 x

10000. .09616 x

11000.. *148393 x
12000.. .27933ý X
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Dn VAlues for Eztremo Horizontal•
fRoun*d Fired Dn Values Greater than Critical Value

~~~~0 20 0 , ..... x8 ,
0. O . he O0

1000. .13383 x

"it �2000. .14583 X

3000.. .18066 X

4000. .14540 x

5000. .14653 x
6000. '.12893 X

7000. ..26600 x

8000. .17556 X

9000. .16503 x

10000.. .10193 x

11000. .21733 X

12000. .15609 X

IIi
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TABLE 4

Dn Values for Xxtrom* fltrsad

Rounds Fired Oni Valuaes Weiator th~an Critical Value,

00 O18679 x

S'20(;00. .17546 X

3000. .16553 x

4000. .15336 xI.s 50014599 x
6000. .10826 x

7000. .25216 x

8000. .15973 x

9000.. .14870 x

10000. .14320 x

11000. .15506 x

12000. .17943 x
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Li

TABE 5

Values for Mean Radius

Rounds Fired Dn Values Greater than Uritloal Value
Yes no

o. .12686 X

1000. .17896 x

2000. .18546 X

30000. .20966 x

4000. .16780 x

5000. .18013 X

6ooo. .13996 X

7000. . 27226 X
8000, .,15436 X

9000.. .17663 X
1 0000. .13716 X

3.1000. •.11733 X
12000. .14•736 X
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critical value., The critical valuo from, Table 1 for a

sample of site twelve and a significance level of 0.20 is

.199.

To illustrate how the values for the above tables ar*

obtained, a value of M'R at 1,000 rounds fired will be

examined. This value is found in Table A-1O. The a value,

column one, for the bleventh data point is 0.6990 which

converts to a normal value, column two, equal to 0.7377.

The di value is equal to the maximum of 0.7377 minus

(11.-)/12, or 11/12 minus 0.7377. The first calculation,

column three, is negative since 10/12 is larger than 0.7377

and is equal to -0.095. The value in the fourth column is

positive since 11/12 is larger than 0.7377 and is equal to

0.17896. This value is di for this data point and in this

case is also equal "*o the Dn value shown in Table 6 for

this distribution.

The test results shown in Tables 2 thru 5 clearly

indicate that for 8X4 of the distributions the hyrothesis

that they came from a normally distributed population could

not be rejected. On the basis of the results of this test
it is deciaed that the distributions represent samples from

a population that is normally distributed.

Chapter IV discusses the method used to establish the

probability limits and the results obtained using these

limits.

M



OHAPTER IV

ESTABLISHIN1G LIMITS

Since the distributions are normally distributed the

upper and lower probability limits can be established with

respect to the critical value for each measure of disper-

sion. The critiul value of the averaged ES is set equal

to 7.00 Inches. This is the value used during testing to

determine when a barrel was worn out; it is used heri to

calculate the correspondinZ expected values for the other-

measures. These calculated expected values are the critical

values for the respective moasures, and they are calc lated

in Appendix B. The critical values of EV and EH are the

same since the assumption is made in Grubbs (2) that the

true or population standard deviation in the horizontal and

vertical directions are equal. The critical value of EV

and EH is 5.66 inches while the MR critical value is 2.19

inches.

The lower and upper probability limits are determined

by Equations 5 and 6 respectively.

Lower Limit P((l -o•) < (• ÷ Ks)) = '( (5)

Upper Limit P((l -c) > (3i - Ks)) = IT (6)

x and s are defined by Equations 3 and 4 on page 11. C,'t,

and K are the alpha, gamma, and tolerance factor values

obtained from the table of factors for normal distributions

18J
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for the one-sided teat compiled by Hald (3). Table 6 is an

extraction from this table for a sample size equal to

twelve.

TABLE 6

Tolerance Factor Values
for Sample Size a 12

Gamma Alpha K

.95 .01 3.747

.95 .10 2. 210

.95 .25 1.366

.90 .01 3.371

.90 .10 1.966

.90 .25 1.188

".75 .01 P.851

.75 .10 1.624

.75 .25 0.933

Alpha represents that proportion of a distribution

which is either greater than or less than the critical

value depending on the limit under consideration as

indicated in Figure 1.

Gamma is the level of sionificance or the amount of

risk that can be tolerated Is equal to one minus gamma.

The smaller gamma becomes the lower the siGnificance of the

test and the higher the risk becomes of mahing an incorrect.

decision.

Calculations of x + Ks and x - Ks .are made by holding.
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the value of gamma and allowing the alpha and K values to

vary., Then a different value of gamma is selected and the

process is repeated. These calculations are made for each

distribution of each measure of dispersion. The results of

these calculations are contained in Tables A-11 thru A-14.

The lower limit for any measure of dispersion is the total
number of rounds fired corresponding to the first distribu-

tion whose x + Ks value is equal to or greater than the

critical value for that measure. For the general measure

of dispersion shown In Figuie 1, the lower limit occurs at

5,000 rounds fired. The upper limit is the same except

x + Ks is changed to x -- Ks and occurs at 1O,000 rounds

fired in Figure 1.

Figure 1 is a plot of a general measure of dispersion

verus the total number of rounds fired. The shaded area is

equal to alpha. The relationships depicted are those of

the alpha value to the critical value and those of the

upper and lower limits to the total number of rounds fired.

The calculation of x - Ks for the upper limit exceeds

the critical value of all the measures of dis-, ersion used

in this report for only one combination of rgamma and alpha

values. The gamma value is .75 which is the least signifi-

cant figure tabled and the alpha value is .25 which is the

largest proportion of the distribution tabled. To keep the

probabilities of Equations 5 and 6 on page 18 equal, the
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Samma value for determininS the lower limit ie held at, .15

while the alpha value is allowed to vary. U$ing hig~ber

values of gamma would only tend to separate the lower ad

upper limits for some of the measures of dispersion. For

instance, if Samna is allowed to equal .95 the lower limit

for the EH, the ES, and the IR is equal to 4,000 rounds

fired. If this value of Saroma was used, it would be

necessary to find a way of comparing the two different

levels of significanoe before the value of d, the difference

between the upper and lower limits, could be calculated.

The difference values for gamma equal to .75 are shown in

Table 7..

TABLE 7

Comparison of Limit Differences
Gamna a .75

Measure of Alpha Upper Lower Difference
Dispersion Limit Limit d

EV .01 11,000 4,000 7,000
EH .01 11,000 5,0CO 6,000
E .01 lO, 000 4,000 6,000
MR .01 10,000 5,000 5,000

EV .10 110ooo 6,ooo 59000
EH .10 11,000 5,000 6, 000
ES .10 10,000 5,000 5,000
MR .10 10,CO0 6,000 4,000

EV .25 11, 000 8,000 3,000
EH .25 II,000 6,000 5,000
ES .25 10,000 7,000 3,000
1MH .25 10,000 7,000 3,000

The results shown in Table 7 indicate that for gamma

equal to .75 anid for alpha equal to either .01 or .10 the
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smalleot difference obtained is for the Z:R measure of

dispersion. Ahen alpha is equal to ,25 the results are

inconclusive.

Chapter V contains the conclusions and recommendations

arrived at as a result of this study.



CHAPTER V

CONCLU51I0N3 AM RE0O11'E •ATIONS

The first signifioant conclusion indicated by this

study is that the averase of dispersion patterns tend to be

normally distributed. Of the 48 distributions tested, the

hypothesis that the sa-mple3 came from a population that was

normally distributed could not be rejected in 83% of the

cases. Of the rejectio"& 374 occurred for distributions at

7,000 rounds fired. This indicates that some unknown

influence was at work durinG the accuracy checks at 7,000

rounds fired.

The unknown influence could h.ave originated in

several ways. One possibility is fatique of the marksman

performinG the test. Also it is not known if more than

one marksman was used durinG the testing program. If a

different marksman fired the accuracy checks for the 7,0oo0

rounds fired test, this would influence the distribution.

These problems apply equally tu all the data collect. It is

recommended that a bench vice system be designed to reduce

the possibility of human error since the accuracy of inter-

est is that associated, with the sorviceability of the barrel

and not the ability of a marlsman.

The conclusion reached in Chapter IV that the AR is

the most reliable predictor ol' accuracy when alpha is equal
24
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to o01 or .10 is only true if the data on which th6 conclu-

sion is based is 0ood data. As already mentioned there is

some doubt the data is goo6 due to the way it was collected.

Another problem with the data is that it is not complete

for all barrels tested. A plot of the avera-ed 11R data for

three barrels is found in FiGure 2. From this it is deter-

mined that at least one and probably two of the barrels are

rot worn out. This is one reason the calculations of

- Ks for the upper limit in Chapter IV only exceeded the

critical values when Gamma was equal to .75 and alpha was

equal to .25. The test had to become unrestrictive enough

to s 1llow for the data of the good barrels.

Figures 3 thru F5 are -raphs of the three extreme

meL res of dispersion, the EV, the E,", and the ES, for the

samt barrels as Graphed in Figure 2. Barrel number GI*4 is

graphei' in Figure 3. All three measurcs show the same infor-

mation as obtained from Figure 2 for this barrel. Figure 4

contains the graphs for barrel number 1.7. The disconnected

lines are the results of data points havin3 values greater

"than could be repreoented on the Graph. Althou~h two of the

extreme measui-es indicate the barrel is worn out at 7,000

rounds fired, all the measures includin: the fJR of Figure 2

agree that by 8,000 rounds.the barrel is worn out. Figure

5 is the same graphs for barrel number CS, The three

extreme measures for this barrel do not n'-ree. The EV, the

.. ......
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ES, and the Ell indioato roopoctivoly that tho barrol is

worn out at 9,000, 1O,000, and 11,000 rounds fired. The :.!R

indicates that onay the value at 11,000 rounds fired is

greater than the critical value. Which is the correct

value? It is iposoiblo to tell from the data collected.

Perhaps the best oonolusion is tlJt the barrel is not yct

worn out andi the values obtained at 11,000 rounds fired is

due to the random property of the data. It is reco':,nended

that the test on any one barrel not be termninated until a

t-end is established th;;t clearly indicates the barrel is

worn out and thlat the random property is not the reason for

torminating Vic tout.

The barrels ,ised In this test were samplos from three

manufacturors and are coded G:, C, and 1. Tab],e 8 is

instructive as a .,cans o." cornnarinc, the different manufac-

turers. The second colu:an is the number of barrels that

have MR values ,reater than the critical value. Oolumn

three contains the mianufacturers code and the soral numbers

Sof' the barrels whoo.,. R valulo is snaller than the critical

value. One manufacturers code, V!, is conspicuously absent

from colu:-n three from C,000 rounds fired on. It is

conc:luded fron this table that either the barrels produced

by this 1: ,rnufactux-oer aire of inferior quality ov there is a

high co.'elation between tho rnate at ,'ich a barrel wears

o) i, and theo asnocl..Ltocl ,ý1,vipCI 1l •with. the

i~i!



TABLE 8

Comparison of Manuficturere

Rounds Number of Good Barrels
-Fired Bad Barrels

7,000 2 0.G.4, GW!5, G147 GRO8,
04, 05, 07, Ch,M5 v !,17

8,000 5 W•'4, G0,M5, GI.7, 0.%.18,
04, 05, C8

9,000 8 G144,401G'158

10,000 10 05, C8

11,000 10 Gi,4,
04

12,000 9 Gii4, 0v145,
08

4

I.. . ...... . . . . •-, " -H,=' ...... .... ..... . .. I
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APPEIZI X A

TABLES AID FIGUCRES

Abbreviations used in this appendix are:

EV Extreme Vertical

EH Extreme Horizontal

ES Extreme Spread

MR Mean Radius

RDS. FIRED Rounds Fired

MFG Manufacturers Code and Barrol
Serial Number.

IJ~



TABLE A-1

DATA UBTAINED FROM ARSENAL

EV EH ES MR RUS. FIRED MFG
4.12 3.14 4.20 1.47 0. GM44.31 3.87 5.13 1.57 O. GM 43.35 2.98 3.58 1.09 o. GM42.59 2*04 2.74 0.77 0. GM53.45 2.22 3.53 0.95 0. GM53.13 3.15 3.72 1.14 o. GV54.15 3.72 4.27 1.52 0. GM72.60 2.70 2.75 1,07 0. GM74.37 3.35 4.38 1.31 0. GM73.74 2.45 4.11 1.09 O. GM85.45 2.11 5.62 1.22 0. GMd3.64 4.07 4.30 1.42 0. GP83.20 2.18 3.26 1.01 0. C42.83 3.91 3.91 1.12 0. C47.21 3.19 7.22 1.94 0. C43.79 2.01 4.00 1.01 0. C52.74 1.83 3.0b U.93 0. C53ý44 2.93 3.80 1.32 0. C52.89 1.71 3.03 0.83 0. C71.81 0.85 1.83 0.55 0. C71.37 2.54 2.65 0.93 0. C74.68 3.77 5.58 1.71 0. C82.35 2.66 2.91 1.08 0. C83.26 4.44 4.5C 1.65 0. C82.34 2.77 3.17 1.01 O. M41.83 3.09 3.40 0.93 0. P42.57 3.59 3.93 1.38 0. M43.64 3.93 4.09 1.27 0. M5o.08 2.58 2.98 U.96 0. M52.84 2.06 2.93 U.99 0. P53,70 3.04 4.79 J.07 0. M71.80 4.j'5 4.40 1.2k O. M72.50 3,00 3.47 1.19 0. M72.56 3.78 4.10 1.38 0. M?2.35 2.19 2.48 1.02 0. M35.91 3.07 6.05 1.63 0. ma3.99 2.65 4.14 1.30 1000k GM42.89 1.93 3.16 1.02 1000. GM4

3.363 3.54 3.73 1.59 1000. . .M4

.... \
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TABLE A-I (Continued)

DATA OBTAINEO FROM ARSLNAL

EV Ell ES MR RDSo VIRED MFG

3.35 1.50 3.36 0.84 1000. GM5
2.37 2.04 2.72 0.92 1000. Gt5
2.20 1.90 2.27 0.70 10UU. GM5
3.17 4.11. 4.15 1.33 1000. GM7
3.19 2.48 3.96 1.18 1000. GM7
4.11 4.22 4.87 1.50 1000. GM7
3.70 2.86 4.18 1.54 1000. GM8
2.48 2.77 3.40 1.33 1000. GP,
3.8u 1.86 ý,81 1.28 1Ou000. 8
2.94 2.41 3.33 1.05 1000. C4
5.09 4.00 5.79 1.39 1000. C4
2.06 2.49 2.86 0.96 1000. C4
2.56 2.50 2.95 1.09 1000. C5
3.38 3.20 3.38 1.19 1000. C54.31 3.37 4.46 1.46 1000. Cs
4.38 3.49 4.83 1.61 100l . C7
2.35 3.30 3.97 1.23 I000. C74.33 3.08 4.66 1.25 1000. C7
4.23 3.51 4.48 1.56 1000. C84.87 4.19 5.40 1.94 1000. C83.39 4.35 5.10 1.90 100. C82.40 1.98 2.58 0.81 100U. M4
1.96 2.22 2.38 0.88 100U. M42.97 2.16 3.13 0.95 1000. M4
2.07 3.11 3.11 0.92 1000. M5
4.26 3.28 4.88 0.98 1000. M5
1.65 2.94 2.96 0.84 lOu0. M52.16 3.86 4.42 1.15 1000. M75.70 2.89 6.17 1.49 I000. M7
1.57 2.12 2.49 0.76 1000. M74.08 2.84 4.30 1.25 1000. M8
1.35 1.93 2.15 0.66 1000. V-82.94 2.54 3.15 0.96 1000. M8
2.49 2.68 2.95 1.12 2000. GM43.16 2.27 3.38 1.25 2000. GM4
2.36 3.79 3.94 1.29 2000. GM4
3.18 4.26 4.40 1.14 20uO. GM5
4ý89 3.10 5.21 1.29 20uO. GM5
4.99 2.57 4.•99 1.44 20uO. GM5
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TABLP A-1 (Continued)

DATA OBTAINED FROM ARSENAL

EV EH ES MR RDS. FIRED MFG

2.17 2.07 2.41 0.89 2000. GM7
3.11 2.14 3.15 1.11 2000. GMT3.81 3.20 4.71 1020 2000. GMT
3.38 2.68 3.77 1.14 2000, GM8
4.26 3.49' 4.34 1.44 2000. GM83.20 3.19 3.43 1.29 20U0. OH8
1.95 2.02 2.02 0.79 20uO. C4
2.91 2.81 3.46 1.20 2000. C4
4.04 3.39 4.07 1.33 2000. C4
3.25 2.47 3.58 1.22 2000. Cs
1.59 3.17 3.19 0.92 2000. C5
2.49 2.33 2.9b 1.11 2000. Cs
2.56 3.05 3.31 1.17 2000. C7
2.31 2.75 3.30 1.00 2000. C7
2.35 2.88 3.58 1.00 2000. C7
1.78 1.64 1.97 0.66 2000. C8
3.96 3.04 4.14 1.38 2000. C8
5.57 3.71 6.69 1.65 2000. C8
3.45 3.42 3.85 1.43 2000. M4
2.80 3.43 4.43 1.15 2000. M4
2.88 2.23 2.91 1.04 2000. M-4
3.19 1.06 3.19 0.96 2000. MS
2.77 2.95 3.00 1.14 2000. M5
4.12 3.40 4.93 1.40 2000. M5
2.34 4.63 4.74 1.17 2000. M7
L.%2 2.49 3.36 1.04 20u0. M7
3.32 3.64 4.23 1.53 2000. M7
1.91 2.73 2.82 0.80 2000. M8
3.65 1.96 3.70 0.94 2000. M8
4.13 3.47 4.35 1.52 2000. M8
4.22 3.66 5.17 1.27 3000. GM4
1.52 2.10 2.16 C.72 3000. GM4
3.26 1.94 3.50 0.98 3000. GM4
5.09 1.73 5.10 1.53 3000. GM5
3.05 1.67 3.08 1.00 3000. GM55.57 2.54 5.61 1.62 3000. GM5
2.70 3.30 3.67 1.09 3000. GM7
2.27 1.50 2.34 0.85 3000. GM7
2.81 4.07 4.13 1.54 3000. GM7

'meo

,0'i
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TABLE A-i (Continued)

DATA OBTAINED FROMf ARSENAL

EV EH ES MR RDSS FIRED MFG

4.26 2.89 4.26 1.40 3000. GM8
4.80 2.63 4.91 1.52 3000. GMti
4.81 2.41 4.8k 1.18 3000. GM8
1.89 2.59 2.59 0.89 3000. C4
3.41 2.97 3.99 1.31 3000. C4
3.66 4.29 4.58 1.51 3000. C4
3.23 3.56 4.26 1.16 3000. C5
3.87 2.33 3.91 1.27 3000. C5
2.80 2.25 3.01 0.89 3000. C5
1.87 2.12 2.81 0.80 3000. C7
3.89 2.75 3.90 1.11 3000. L7
5.15 3.24 5.21 1.bO 3000. C7
3.09 2.83 3.19 1.30 3000. C8
2.83 2.76 2.96 1.33 3000. Ca
4.09 5.79 5.8t 1.49 3000. C8
2.53 2.49 3.37 U.85 3000. M4
2.14 3.15 3.22 1.13 30u0. M4
2.65 5.11 5.49 1.52 3000. A43.81 3.20 4e.12 1.32 30U0. M5
1.24 2.43 2.44 0.82 30u0. MS
3.48 3.05 3.66 1.32 3000. M5

2.54 2.93 3.27 1.58 3000. M72.91 5.28 5.85 1.36 3000. M7
1.67 3.08 3.11 j.92 3000. M7 ;
2.18 2.47 2.59 0985 3000. M8 .
4.83 3o24 5.214 1.51 3000s M8

1.85 2.76 2.78 0.81 3000. M8
3.61 1.71 3.83 0.94 4000. GM4
3.10 3.51 4.38 1.04 4000. GM4
3.70 3.03 3.71 1.21 4000. GM4
5.02 1.43 5.18 1.06 4000. GV!
3.11 4.01 4.26 1.51 4000. GM5
2.11 2.70 2.73 1.04 4000. 0M5
4.15 3.72 4.27 1.52 4000. GM7
2.60 2.70 2.75 1.07 4000. GF ?I
4.37 3.35 4.38 L.31 4000. GM?7
3.74 2.76 4.05 1.22 4000. GM8
5.60 5.56 6.02 2.20 4000. GM8
5.19 2.72 5.36 1.64 40U0. GMV8

, _ _ _ _ _
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TABLE A-i (Continued)

DATA OBTAINED FROM ARSENAL

EV Em ES MR RoS. FIRED MFG

2.49 2.00 2.67 0.75 40U0. C4'
2.89 3.00 3.28 1.28 4000. C4.
4.31 2.07 4.56 1.26 4000. C4
6.00 2.85. 6.15 1.48 4000. Cs
1.85 3.79 3.98 0.98 4000. C5
4.10 4.35 5.73 1.19 4000. CS
3.33 2.47 3.50 1.21 4000. C?
3.59 4e38 5.16 1.73 4000. C?
1.61 2.02 2.44 0.78 40009 C7
3.49 2.19 3.5b 1.09 4000. Ca
2.59 2.22 2.90 0.84 4000. Ca
4.27 3.28 4.67 1.36 4000. C3
4.80 2.88 5.00 1.53 4000. M4
5.88 3.83 5.92 1.17 4000. M4
3.22 8.70 9.28 2.03 4000. M4
4.31 4.92 6.54 1.65 4000. M5
6.15 2.91 6.15 1.64 4000. M5
3.54 2.46 3.64 1.29 4000. M5
2.52 2.50 2.69 1.19 4000. M7
6.03 4.13 6.28 1.77 4000. P7
4.05 3.45 4.44 1.54 4000. M7
4.32 2.39 4.85 1.23 4000. M8
4.53 2.44 4.82 1.23 4000. Md
6.39 3.91 6.50 1.81 4000. M8
2.44 2.93 3.08 1.12 5000. GM4
2.33 3.26 3.26 1.16 5000. GM'
3.10 2.70 3.71 1.10 5000. GM4
3.51 - 3.43 4.80 1.48 5000. GM5
4.31 3.88 5.75 1.76 5000. GM5
5.53 4.85 6.77 2.26 5000. GM5
2.06 3.77 4.19 0.93 5000. GM7
4.81 4.36 5.82 1.70 5000. GM7
2.25 5.08 5.23 1.64 5000. GM?
3.60 3.21 3.90 1.09 5000. GM8
4.36 3.51 4.36 1.47 5000. GMS
"3.26 1.77 3.27 1.02 sOco. Gm8
3.02 3.55 4.07 1.33 5000. C4
2.51 4.31 4.32 1.20 5000. C4
1.93 2.90 2.93 1.00 5o0o. C4

•"__
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TABLE A-i (Continued)

DATA UBTAINED FROM ARSENAL

LV EH Es MR RDS. FIRED MFG

3.28 2.50 3.42 1.36 5000. C5
3.34 4.53 5.02 1.66 50U0. C5
3.06 4.28 4.44 1.30 5000. C5
3.22 2.96. 3.62 1.28 5OO0. C7
5.73 3.25 5.83 1.24 5000. CV
3.14 5.20 5.21 1.76 5000. C7
3.61 2.86 4.19 1.51 5000. C8
5.03 2.45 5.34 1.19 5000. c8
3.91 1.80 4.13 1.29 5000. C8
5.22 5.81 7.70 2.34 5OUG. M4
4.44 4.96 6.25 1.71 5000. M4
6.22 3.83 6.28 1.76 5000. M4
4.13 4.96 5.89 1.82 5000. Ms
4.28 3.74 5.03 1.54 5000. M5
4.72 2o46 4.81 1.39 5000. P5
3.51 6.05 6.05 1.50 5000. Ml
6.19 5.38 7.37 1.97 5000. M7
5.25 4.10 6.3& 1.77 5000. M7
2.24 4.43 4.59 1.11 5000. Ma
5.9' 5.37 7.38 1.94 5000. m8
3.22 8.42 8.54 2.73 5000. Me
4.67 2.42 5.24 1.13 6000. GM4
4.17 3.26 4.20 1.19 6000. GM4
2.09 5.00 6.12 1.40 6000. GM4
4.42 2.67 5.14 1.43 6000. GMS
5.20 3.93 5.32 1.63 6000. GMS
4.31 1.36 4.41 1.29 6000. GM5
4.93 4.73 5.51 1.71 6000. GM7
3.15 5'.3' 6.1t 1.41 6000. GM7
3,,. 5.P 5.89 ?.09 6000. GM7
5.56 3.bO 5.71 1.83 6000. GM8
3.91 6.09 6.82 1.58 6000. GM8
5.52 4.53 5.56 2.08 6003. GM8
4.34 3.06 /4.41 1.49 6000. C4

4.46 5.20 ,-3 1,57 6000. C4
3.81 4.21 -. 60 1.56 6000. C4
2.51 2.29 2.91 J.90 6000. C5
4.01 3.86 5.22 1.49 6000. C5
4.14 3.08 4.49 1.50 6000. C5
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TABLE A-1 (Continued)

DATA UBTAINED FROM ARSENAL

EV EH LS MR RUS, FIREU MFG

3.63 2.00 3.90 1.17 6000. CV
8.67 1.03 9.4' 3.04 6000. C7
6.02 9.31 9.32 2.41 60UO. C?
4.32 2.94 4.41 1.60 600Q. C8
6.53 3.89 6.63 2.2b 6000. C8
6.55 3.86 6.63 1.67 6000. C8
299 4*43 5.01 1.25 6000. M48,78 6.79 Soso 3*11 6000* M4

5.35 4.99 7.30 1.77 6000. M4
3.51 1.97 3.59 1.16 6000. M5
5.61 5.12 7.51 2.11 6000. M5
3.60 5.98 6.05 1.83 6000. M5
5.53 4.69 5.86 1.62 6000. M7
7.16 5.59 8,18 2.35 6000. M7
3.65 6.67 6.68 2.02 6000. M7
3.07 3.37 4.42 L.b2 6000. M8
6.37 1.75 6.46 1.66 6000. M8
4.00 7.79 7.79 2.01 6000. M8
3.56 3.41 4.43 1.40 7000. GM4
3.03 2.57 3.93 1.25 7000. GM4
7.52 2.64 7.52 1.99 7000. GM4
4.53 2.77 5.07 1.49 7000. GM5
6.37 3.68 6.38 1.72 7000. GM5
3.61 4.32 4.65 * 1.35 7000. GM5
2.37 3.21 3.74 1.07 70U0. GM7
3.80 4.13 4.69 1.65 7000. GM7
5.54 5.47 6.27 1.67 7000. GM7
2.94 2.93 3.39 1.19 7)00. GM8
4.21 3.53 4.60 1.49 7000. GM8
4.22 3.90 4.49 1.36 70UO. (iMk
3.59 4.36 4.41 1.48 7000. C4
2.60 3.17 3.19 0.96 7000. C4
3.35 5.57 5.85 1.61 7000. C4
2.07 3.35 3.57 1.06 7000. C5
2.57 2.44 3.53 1.06 7000o C5
4.44 5.34 5.35 1.74 7000. C5
1.51 4.16 4.23 1.29 7000. C7
3.72 2.12 4.24 1.41 7000. C7
4.91 6.58 7.45 2.01 7000. C7

I1
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TABLE A'1 (Oontinued)

DATA UBTAINED FROm ARSENAL

kV EH ES MR RDS. FIRE) MFG

1.52 3.69 3.99 1.00 7000. Co
3.93 4.04 4.48 1.40 7000. C8
2.92 4.64 4.65 1.20 7000. C8
6.57 9.28 9.40 3.42 7000. 4
5.52 9.29 9.46 2.87 70UO. M
6.01 6,62 7.03 2.57 7000. M
3.92 3.67 5.37 1.62 7000. M5
4.33 4.72 5.64 1.d8 7000, .
4.00 5.95 6.49 2.09 7000. M5
2.36 5.69 5.75 1.52 7000. M7
7.49 4.26 7.79 2.21 7000. H7
5.55 9.08 9.08 2.45 7000. I
6.37 6.70 6o76 1.93 7000. m
4.78 8.29 8.30 2.36 7000. M8
8.26 8.44 10.68 2.72 7000. ma
3.26 3.97 4.0o 1.44 8000. GP4
2.66 3.04 3.42 1.16 8000. GM4
3.23 4.69 5,17! 1.46 000. GM4
4.47 3.01 4.5? 1,50 8000. GM5
2.64 3.34 3.55 1.27 8000. OMS
3.64 5.22 5.54 1.84 8000. GM5
4.70 4.34 5.18 1.63 8000. GMT
6.09 7.34 7.81 2.52 8000. GM7
6.58 4.66 6.90 1.97 8000. GM7
4.03 3.06 4.07 1.47 8000, GM8
6.07 4.08 6.48 1.75 8000, m8
9.83 6.60 11.49 2153 8000. 6M8
3.18 2.28 3.82 1.08 8000. C4
4.72 1.75 4.83 1.56 8000. C4
6.67 6.32 7.60 2.09 8000. C4
4.50 2.18 4.55 1.34 8000. C5
3.75 4.14 5.19 1.50 8000. Cs
2.83 4.34 4.44 1.40 8000. Cs
2.81 4.12 4.27 1.50 8000. C7
7.00 8.63 8.67 2.59 8000. C7
8.28 4.52 8.82 2.63 8000. C?
4.05 4.10 4.11 1.66 8000. C8
4.82 2.63 4.84 1.32 8000. Ca
4.52 2.72 4.62 1448 8000. C8

, I1
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TABLE A-i (Continued)

DATA OLUTAINE) FROM ARSEfNAL

k-V EH ES MR RUS. FIRED PFG

4.60 7.19 8.00 2.43 8000. M4

6.50 8.52 8.67 3.18 8000. M4

7.09 5i.19 8.03 2.05 8000. M4

4.24 6.07 6.85 2.37 80U0. M5

7.78 4.55 8.05 2.34 8000. M5

7.17 7.02 8.07 2.75 8000. Ms

6.74 10.91 12.2b 3.77 6000. M7

6.88 7.46 10.15 3.38 8000. Ml

9.77 10.e5 10.56 3.93 SOv. M7

6.65 8.34 U.64 2.10 8000. PMU

4.93 7.50 1.8,4 3.04 8000. M8

8.2t, 3.77 8.65 2.54 8000. M8

3.8? 1.65 3.9U 1.18 9009. GM4

6.00 2,55 6.51 1.43 9000. GM4

5.7u 3.U4 5.90 1.48 9000. GP'4

3.21 1.d3 3.42 1.02 9000. GM5

4.94 4.57 5.01 1.97 9000. GM5

6.02 4.12 6.75 2.23 9000. GM5

5.26 4.53 5.58 2.0b 9Q000 GMI

S6.20 13,21 13.24 ,..0B 9000. GM7
4,21 8.53 8.7o 2.33 9000. GM7

3.87 6.EO 7.07 2.21 9000. Gma

7.36 7.87 10.45 2.65 90U0. GM8

6.76 3.33 7.32 2.00 900). GM8

3.74 2.55 3.71 1.26 9000. C4

3.83 3.44 4.63 1.56 90U0. C4

6.8b 5.55 6.91 2.18 900;). C4

4.48 4.72 5.52 1.55 9000, C5

10.67 6.66 11.03 3.*2 9000. C5
7.13 6.19 7.5t 2.37 900U. C5

6.00 4.92 6.18q 1.89 9000. C7

7.64 7.22 8.30 2.91 9000. C7

6.53 4.4 6-.bI 2.26 9000. C7

2.19 4.17 4.30 0.94 90:0. C8

8.65 4.t7 8.8ý 2.37 9000. C8

6.32 4.19 6.7b 2.02 9000. C8

4.89 8.31 8.41 3.13 9000. M4

7.39 6.10 7.63 2.93 9000. M4

7.19 9.05 9.07 2.90 9000. M4

V?
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TABLE A-i (Continued)

DATA OBTAINED FROM ARSENAL

kV EH ES MK RDS. FIRED MFG

5.98 6.07 7.24 2.00 9000. MS
8.12 7.69 9.12 2.11 9000. M5
4.6d 5.40 5.83 1.88 9000. MS
5.33 9.91 10.80 3.37 9000." M7
7.82 9.37 9.93 3.77 9000. M7
5.50 4.00 6.58 1.62 9000" M7
7?4P 5.97 7.65 2.09 9000. MB

11.37 9.35 11.42 3.55 90VV. ro
8.59 8.07 8.89 2.97 9000. Me
4.05 2.12 4.53 1.34 10000. GM4
7.6b 5.72 7.66 1.93 10000. GM4
8.80 11.25 12.01 3.41 10000. GM4
7.31 5.14 8.26 2.22 10000. GMS

10.35 7.61 10.91 3,29 100O0. GM5
6.99 5.50 8.10 2.40 10000. GN5
6.05 8.24 8.51 ?*.85 10000. GM7
3.01 7.87 7.99 2.06 10000. GM7
8.48 6.97 8.68 2.89 10000. GM7
5.14 6.72 6.83 2.37 10000. GM8
6.86 8.22 9.20 2.V3 10000. GM8

11.44 6.54 11.86 3.07 10000. GM8
5.24 3.07 5.38 1.48 10000. C4
3.62 5.96 5.98 2.05 10000. C4
5.43 15.44 15.57 3.92 10000. C4
4.51 3.41 5.05 1.35 lCo0O. C5
3.79 5.94 6.23 1.84 10000. C5
6.39 10.32 10.35 3.19 10000. Cs
9.32 5.08 9.89 2.45 10000. C7

11.53 11.75 13.97 4.65 10000. C7
7.12 8.00 8.26 2.85 10000. Cl
5.089 2.59 5a93 1.62 10000. C8
6.57 5.50 7.44 2.13 10000. Ca
6.02 8.62 8.94 2.54 10000. C8
6.09 5.21 6.46 2.38 10000. M4
4.90 10.63 10.76' 3.05 10000. M4
8.76 7.74 9.37 2(90 10000. M4
4.05 7.68 7.73 2.21 10000. M5
8.28 8.80 8.90 3.18 100009 Ms
9,25 11.37 12.25 4.01 10000. Mb
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TAJLE A-i (Continuod)

DATA UBVAINEU FROM ARSENAL

LV EH LS MR ROS. FIRED MFG

8.li 11.50 14,17 3.68 10000. M7
7,97 l1,ub 11.63 3.l IO0QO- M?
d.41 6.94 9.31 3.93 10000, MY
7.72 7.91 8.9b 3.39 10000. M8
7.42 5.55 7.4. 2.24 10000. Mu6o09 7.45 7.,54 3.09 100009 p,4

6.66 4.00 7.,0 1.94 I10U0. GM4
5.22 1.62 3.07 1,25 11000. GM4
4.30 43.2 6.52 1.75 11000. GM4
6.56 4,26 6.56 2,46 1lIOU0 GMO
8.90 5.58 8.99 3.20 11O00. GV5
5.17 5009 5171 23.(U 11000. GM55.22 7*48 9.02 2.48 11000, ý)M7

12,99 9,41 14.22 d4613 llOU"o, G017

90.57 8.18 12.13 3.70 11000. GC7
4.5U 64.98 7.71 2.53 3lO00. 0Md7.71 8.75 9.59 2.97k flO004 GN•

L01002 9*07 12.64 3.57 11O00. G M L

6 .o0 1.99 4.18 1.17 11000. C4
5.o5 3.80 6b05 1991 II000. C8
3.O85 5.66 8.7 2.4 10 IOCO. C4

17.04 5.48 7 e.It 2.9 11000. C5S9,40 l0,00 11,54 3.88 1lOUO). (5

8.09 9696 12.43 4.120 11000. C5
9.59 4,91 10.19 2.59 11000, C7
6.57 71.1 8862 J.24 I1000. C7

11.22 8o29 1.875 3.85 11000. L7
6354 3.35 b.59 2.C1 11000. C8
5.040 8.36 8.7o 2.77 1I000. C8

16.6,9 6.67 21.3U 2.49 11000. C8
18402 9174 12.4.3 417 11000. M4;/6.59 9,59 10.96 3.68 lII00 , M4
10o-07 7.12 10.86 3.15 11000. M4S6.83 8.85 8.86 3.85 11000. M7
9*g37 23.19 2.4.7o 7.61 II000. M7S5.72 11.21 11#86 3.23 11000. MsS16.69 16.6? 21.15 5.32 II000, Ma

l, 4.28 12.9H 15*32 4.66 11000, M6

5.39 8.54 8.71 2.96 11000. M5

i£-
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TABLE A-.I (Continued)

DATA OBTAINED FROM ARSENAL

EV EH ES MR RUS. FIRED MFG

8:52 7:31 10.56 3.14 11000. M5
7970 11,76 12.59 3.80 11000. Ms
10.12 5.63 10.97 4.13 11000. M7
4.53 3,46, 5.07 1.43 12000o GM4
4.49 5.61 5.67 1.78 12000. QM4
5.23 5.31 6.16 2.19 12000. GM4
3.63 2.34 3.96 1.39 12000. GP5
5.98 6.31 7.50 2.46 12000. GMS
9.20 7.45 9.23 2.53 12000. GM5

11.47 15.30 17.41 4.84 12000. GM7
9.25 10,30 11,58 3.74 12000. M7

11.71 5010 11085 3.40 12000. GM7
7.62 12.32 12.74 3,91 12000. GM8

10.49 8.53 12.25 3.72 12000. GM8
8.30 16.31 18.30 4.74 12000. GM8
4.06 5.50 5.70 2.08 12000. C4
8.44 7.56 9.80 3.29 12000. C4
6.55 11.58 12.17 3.34 12000. C4
6.43 3.95 6.76 1.97 12000o C5
4.78 5.1 53.92 2.17 12000. CS
7.42 7.18 8.57 2.67 12000. C5
5.43 6.55 6.96 2.52 12000. C78o.17 7.57 8.99 3.61 lizO0 . C7
4.72 8.68 9.07 24.90 12000. C7
8o30 3.44 8.30 1.91 120009 Ca
2.48 3.24 3.90 1.27 12000. ca
3.60 3.17 3.60 1.49 12000. ca
7.63 8.71 10.64 3.68 12000. M4
9.88 8.08 01.14 4.34 12000. M4
C.78 10.99 10.2o 3.56 12000. M45of.*2 6.8o 8.95 2*.,'5 12000. M5
6.35 12.74 13.35 3.88 12000. M55o8'& 8.43 8,69 2.83 12000o M5
13*1! 9*34 15.69 4,33 120000 M7
lC.20 7.61 10.72 3.56 12000, Mi
13954 12.73 16,7l 5,18 12000. M7

11.59 12.26 12.P3 4.21 12000. Ms
13.23 9.35 13.34 4.28 12000. Ma
16.73 12.07 17.13 5.u1 12000. M8

IL
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TABL1S A-2

DATA AFTER AVERAGING

e L E ES MR RLOS. hIREU IMFG

3.926 3.329 4.303 1.37b 0. GM4
3.056 2.470 3o329 0.953 0. G M5
3.106 3.256 3.799 1.300 0. GM?
4.276 2o876 49676 1.243 0. GV8
4.413 3.093 4.796 1.356 0. C4t
3o323 2.256 3.620 1.086 0. CS

2.023 1.700 2.503 0.769 0. C7
3.429 3o623 4.356 1.480 0. C8
2.246 3.150 3.500 1.106 0. M4t

2o853 2o856 3.333 1.073 0. M5
2o666 3.46b3 4.220 1.170 0. M
3v606 3.013 4.210 1.343 00 me
3.420 2.706 3.676 1.303 1O000 Glv,4
2,64t0 1.813 2.783 0.786 1000. GM5
3.489 3.603 4.333 1.336 1000U. GVM?
3.326 2.496 3.79t. 1,383 1000. 0M6

3.363 2.966 3.993 1.133 1000. Cit

2.686 32849 34948 0.363 1000. M7
4,163 2.913 4.923 1.799 1000. C8i
24433 3.309 4.696 1.289 2000. M
265930 .470 3.6423 0.913 2000. V ?

23.613 3.116 3.149 0.?95 2000. 0Mb
2.9660 2.913 3.183 1.1206 2000. CM4
24.t53 2.656 4.263 1.083 2000. G05

3.060 2.493 3.439 1.056 2000. GP7 I'
3.7693 2.1196 3.266 1.2309 2000. GM8
3.043 3.702 3.783 1.206 2000. MC4
3.436 2.456 3.243 1.083b 2000. C5
2.70 .93 3.389411 1.056 2000. C7
3.730 2.796 3.2623 1.20~J 2000. Cs

h2.043 3,026 3.7379 1.2060 3000. GM4

t I3*36 294U 3723 .16 2000 I2673 358 4.101.26 000 M
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TABLE A-2 (Continued)

DATA AFTER AVERAGING

EV EH ES MR RIS. FIREU mFG

4.623 2.643 4.673 1.366 3000. GM8
2.986 3.283 3.720 1.236 30G0. C4
3.300 2.713 3.726 1.106 3000. C5
3.636 2.703 3.973 1.170 3000. C7
3.336 3.793 4.003 1.373 3000. co
2.440 3.583 4.026 1.166 3000. M4
2.843 2.893 3.406 1.083 3000. M5
2.373 3.763 4.076 1.120 3000. M7
2.953 2.823 3.536 1.056 3000. M8
3.470 2.750 3.973 1.063 4000. GM4
3.413 2.713 4.056 1.203 4000. GM5
3.706 3.256 3.799 1.300 4000. GM7
4.860 3.679 5,143 1.686 4000. GM8
3.230 2.356 3.503 1.096 4000. C4
3.983 3e663 5.286 1.216 4000. C5
2o843 2.956 3.70U 1.240 4000. C7
3.449 2.563 3.710 1.096 40uO. C8
4.633 5.136 69733 1.716 4000. M4
4.666 3.429 5.443 1.526 4000. M5
4.199 3.360 4.470 1.500 4000. M7

K 5.U79 2.913 5.390 1.413 4000. M8
2.623 2.963 3.349 1.126 5000. GM4
4.449 4.053 5.773 1.833 5000. GMb
3.039 4.403 5,079 1.423 5000. GM7
3.740 2.849 3.843 1.193 5000. GM8
2.486 3.586 3.773 1.1(6 5000. C4
3.226 3.769 4.293 1.440 5000. C5
4.030 3.803 4.886 1.426 500O. C7
4q,183 2,369 4.553 1,330 50U0. C8
5.293 4.866 6.743 1.936 5000. M4
4.376 3.719 5.243 1.583 5000. M5
4.983 5.176 6.590 1.746 5000. M7
3.816 6.073 6.836 1.926 5000. M8
3.643 3.826 5.186 1.240 6000. GM4
4.643 2.653 4.956 1.450 60009 GM5
3.969 5.303 5.853 1.736 6000. GM7
4.996 4.739 6.029 1.830 6000. UMb
4.203 4.156 4.180 1.539 6000. C4
3*553 3.076 4.206 1.296 6000. C5

'+

.V
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TABLE A-2 (Continued)

DATA AFTER AVERAGING

LV EH ES MR RDS. FIRED MFG

6.106 6.113 7.556 2.206 6000. L1
5.800 3.563 5.890 1.840 6000. L8
5.680 5.403 7.036 2.043 6000. M4
4.240 4.356 5.s16 1.700 600.0. M5
5.446 5.649 6.906 1.996 6000. M7
4.480 4.303 6.223 1.763 6000. M8
4.703 2.873 5.300 1.546 7000. GM4
4.836 3.590 5.366 1.519 7000. GM5
3c903 4.269 4.900 1.463 7000. GM7
3.789 3.453 49159 1.346 *70v0. GM8
3.180 4.366 4.503 1.349 70O0. L4
3.026 3.710 4.15U 1.286 7000. C5
3.380 4.486 5.306 1.569 1000. V7
2.789 4.123 4.373 1.20U 7000. C8
6.033 8.396 B,630 2.953 7000. M4
4.083 4.179 5.833 1.863 7000. M5
5.133 6.343 7.540 2.059 7000. M7
6.470 7.809 8.579 2.336 7000. M8
3.U50 3.900 4.186 1.353 8000. GV4
J.583 3.856 4.553 1.536 8000. GM5
5.789 5.446 6.630 2.039 8000. GM7
6.643 4.579 7.346 1.916 b000. GM8
4.856 3.450 5.416 1.576 8000. C4
3.693 3.553 4.72a 1.413 8000. C5
6.U29 5.756 7.253 2.240 8000. C7
4.463 3.150 4.523 1.486 8000. C8
6.063 7.166 8.233 2.553 6000. M4
6.396 5.880 7.656 2.486 8000. M5
1.796 9.640 10.989 3.693 8000. M7
6.613 6.536 8.376 2.560 8000. M8
5.190 2.413 5.436 1.363 9000, GM4
4.723 3.706 5.0o0 1.740 9000. GM5
5.223 8.756. 9.193 2.830 9000. GM7
5.996 6,000 8.,280 2.286 9000. GV8
4.610 3.846 Soi03 1.666 9000. C4
7.426 5,856 8.033 2.313 9000. C5
6.723 5.o59 1.333 2.353 9000. C7
5.720 4.409 6.633 1.776 9000. L8
6.489 7.819 8.370 2.986 9000. M4

I °

-, ..
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TABLE A-2.(Conitinued)

DATA AFTER AVLRAGIING

EV EH S M R RUS. FIRED MFG

6.260 6.386 7.396 2.196 9000. M5
6-216 7.760 9,13C 2.920 9000. M
9.043 7.796 9.31y 2.869 9000. M8
6.833 6.363 8-066 2.226 IUO00.50 Uý4
6.216 6.083 9.090 2.636 10Q0OUWA
5*846 7.693 8.406 2 ,600 10000.o GM7
7.813 7.159 9.296 2.756 10000. GM8
',.763 8.156 8.976 2.483 1U0000. C4
4.896 6.556 7.210 2.126 10000. C5
9.323 8.276 10.706 3.316 10000. C76.159 5.569 7.436 2.096 10000. 08a16.583 7.859 8.863 2.776 10O000 M4
7.193 9.283 9,626 3.133 IUOUO. t-1
8.163 9.833 11.671) 3.806 1)0 0 00 M7
7.076 6:.9 70C 7:990, 2.906 iQOOC:. ti

4.166 3.86.8 9o 10.5 .283 11000J. GM4
7.886 4.897 7.086 2.553 llO(uU. GM8
9.226 8.356 11.160 3.436 11000. CM7
7.409 8,2416 94.933 2.989 11066 M
42.523 13.883 15.503 4.5319 11000. C4.
8.570 8.433 IU.399 3.190 11000. C
9.110 6.803 10.633 1.793 12000. C74
7.3169 5.856 8.536 2.123 120u0. G8S
18.220 80.833 13.461 3.666 12000. M-4
7.303 12.416 14.833 4.893 12000
.349O 8.2713 15.223) 2.303 12000. M74

6.210 5.613. 7.0873 2.690 11000. m
4.793 4.793 5.273 1.799 120~00. C8,
6s.269 5.226 10.813 2.1260 12000. Gt4
5.993 103233 13.639 2.993 12000~. GM1
12.283 92.3863 14.4373 4.135 12000.
6.3495 11.226 14.433 4.500 12000. L

6.......5..1.3..7.U......269 120U0.& C5~
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TABLE A-3

Mean and Standard Deviation Values for

EXTREME VERTICAL LV

ROUNDS FIRED) MEA-1 VALULS STA;40ARU DEVIATIUNS

0. 3.29358 0.75446

IU00. 3.21141 0.49859

2000. 3.13966 0.56928

3000. 3.22099 0.73957

4000. 3.96091 0.72090

5000. 3.85366 0.88271

6000. 4.72991 0.86645

7OU0. 4.21708 I.I8023

8u0)0. 5.41449 1.46613

9000. 6.15158 1.21650

10000. 6.90532 1.365W1

LO100. 7.87649 2.062L4

1 2 c00 . 7.86716 2.99285

""r
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TABLE A-4

Mean and Standard Deviation Values for

EXTRLME HURIZUNTAL EH

ROUNDS FIRED MEAN VALULS STANL)ARb DEVIATIONS

0. 2.92374 0.54759

1000. 2.87774 0.61492

2000. 2.o9141 0.33023

3000. 2.97491 0.53693

4000. 3.23116 0.73615[I5000. 3.96908 1.04389

6U00. 4.42833 1.05860

7000. 4.84974 1.74627

8000. 5.2426b 1.90772

9000. 5.86716 1.96797

10U00. 7.48332 1.28400

11000. 7.84841 3.27115

12000. 8.09616 2.80799
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TABLE A-5

Mean and Standard Deviation Values for

EXIREME SPREAO ES

KOUNUS FIRED MEAW VALUES STANUARO OEVIATIONS

0. 3.88708 0.66193

1COO. 3.19658 C,.6ee98

2JO0. 3.735q9 0.4b460

3000. 3.89366 0.41985

4uoo. 4.60049 0.99100

5)00. S.0 8 0 68 1.19869

6000. 5.86141 U.98670

7000. 5.71991 1.63234

8000. 6.65724 2.0b358

90001 1.44049 1.57217

10000.. 8.94507 1.29313

11O00. 10.09149 3.20995

12U00. 10.03707 3.54412

. 1



TABLE A-6

M~ean anO, Standar~d Deviation Valuos for

MIAw RAD)IUS M

RMUU'LS FIRED MEA'J VALULS SlAJ.UARbi LIEVIATION~S

0. 1.167910.23

lJOU. leI8583 (.2&Z.171

2ut)C- 1.17024 0.O0l'41

3000* lIu~kjb0.1.,026

4UOU. 1*3274ý3 0.3679*5

10000. ?.7383.3 U05 I Gs9

11000)C. 3.11824 1 .Ouk)51

12000. 3.10958 J.02740
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TABLB A-7

Lilliefor Test Values for EV

R0UNUS FIRED 0 0.

EXTR•ME VERTICAl, EV

I VALUES NORMAL VALUES NORMAL-11-1l/N I/N-NORMAL

-1.6840) 0.U4610 0904610 0.03723

-1.38300 0.0b260 -0.00073 0.08406

-U.8310v .?20300 U.03633 0.04700

-0.560ou 0.28000 0.02999 0.05333

-0,31400 0.37680 OC4346 0.039db

0.03doO O.515?0 0,09853 -0.01519

U.17900 0.57100 0.07099 0.01233

0 , 54tuOu O, 707ii0 0, (4073 0.04260

Oo 838Ju O0.79890 O, C'4889 O0.03443 !

1,30200 0.90350 O.07016 0901316

1.48300 0.93100 0.C1A33 0.069o0 0

SI I
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TABLE A-7 (Continued)

Lilliefor Test Values for EV

RUOUNUS FIRED = ILuJU.

EXTREME VERTICAL EV

Z VALUES '4ORMAL VALUES NURNAL-(I-1)/N I/N-NORMAL

-1.54100 0.06170 0.06170 0.U2163

-1, 1460 0.12590 0.04256 0.04016

-1.10700 0.13420 -U903246 0.11580

-0.84700 0.1981;0 -6.05150 0.13483
* 4

-0.1370u 0.9,4553 0.11216 -0.02863

O.22900 0.590bo 0.17393 -0409059

0.6301•U O6l94U .11939 -0.03606

0.41000 0.65910 u.0757b 0.00756

0.41600 0.66210 -. O0,0N56 0.08790

0655b0 0.71l0'0 -0.0q)10 0.12243

0.951u0 0.82920 -t;.C0413 O.08746

1.90d00 OQ97160 0.05513 0. 02820

....... .
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TABUL A-7 (Continued)

Lillicfor Toot Values for .V "

ROUN(,S FIRtD 20006

EiXTREME VERTICAL EV

Z VALUES NURMAL VALUES .JUrMAl-(-1)/N I/N-,ORMAL

-E -k•28d08 0.10060 O.10060 -0.0172b

-1,2230u 0.1106U UU2726 0.05606

-0.820O0 0.20470 (, 3buj3 0.04530

-0.60Ou 0.27160 v.02159 0.06113

-0.3050u 0.38020 0.9046ab 0.03646

"-0.1900 0.,42390 0.,00721 0•07610
-0@16,40v O.432'-)0 -0. 06710 U.15 04.,3

O. 18O0 0. 562uU -O0u3O 09366•

Go 38 f0 0.65060 -0.01606 O. 09940

0*631 00 O. 79700 O. 04(99 0. 036 33

1.lO50 0.8654.0 ().032(6 0.05126

2.*131U 0,98340 0.066'13 0.01660

S, j

,1

3
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TABLE A-7 (Continued)

Lilliefor Test Values for EV

ROUNDS FIRLD - 3000.

EXTRFý,E VLRTICAL LV

L VALUES N1ORMAL VALUES 4URMAL-(I-I)/N I/N-NORMAL

-1.14600 0.12590 0.12'.90 -0.04256

-1.0560u 0.14550 '.06216 0.02116

-O.b4k)00 0.19520 0.02353 0.05480

-0.5110u 0.30410 0.05469 0.02863

-0.36Z00 0.3587U O.02536 0.05796

-0.31100 0.37560 -0.04106 0.12440

-0.?9800 0.38290 -0.11710 .0.20043

0.10600 O.54220 -0.04113 0.12446

0015OU 0*56160 -u.105ub 0.18040

0.56100 0.71260 -0.G3740 0.12073

1.82200 O09b0su 0.13246 -0.04913

1.8950k' 0,97130 0.05463 0.02870
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TABLE A-7 (Continued)

Lilliefor Test Values for EV

ROLUNLS FIRED x 4000.

EXTREME VLAT ICAL EV

/ VALUES NlORMAL VALUES :'IOKMAL-( 1-1)/N I/N-NORMAL

-1055300 0.06060 O.*U660 0.02273

:..-1 ,01300 O. 15.550 ;.),u72 16 0.0111bl

-0.7600) 0.22160 0.05693 0.0264,0

-u.71000 0.23890 -(C.0LI i 0.09441

-0.6U00U 0. 2,830 -L.08503 0. 16836

-0.35300 0.36310 -0.05356 O.13690

0.03000 0.51200 O.cll)c9 0.07133

0.33000 0.629 0 0.04596 0.03736

0.93200 0.82430 0.15763 -0.U7429

,97000 O. 03600 0.08599 -0.002t6

1,241UOO 0 89 360 0.06C46 0.02286

1.55000 0.93940 0,.02273 0.06060

U.... ......... ..... . .. I .. .... ... ,• ...... .. ... .. .. . . . . .. *ln.. . . ....... 1 ... 11
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TABLE At7 (Continued)

Lilliefor Test Values for EV

ROUNUS FIRED * 5000.

kXTREME VE•RTICAL t:V

Z VALUES NORMAL VALUES NURMAL-(I-l)/N I/N-NORMAL

-1.54900 0.06070 O.06070 0.02263

-. 3940U 0.08170 -0.00163 0.08496

-0.92200 0.17830 0.01163 0.07170

-0.71100 0.23860 -0.01140 0.09473

-0.12800 0.44910 0.11576 -0.03243

-0.04200 .08320 0.06653 0.01680

0.19900 0.57890 0.07889 0.00443

[ 037300 0.64540 U.06206 0,02126

0.59100 O.72270 O.05603 0.02730

O.67400 O. 749b0 -0.00020 0.08353

1.27900 0.89950 0.06616 0.01716

1.63000 0.94840 0.03173 0.05160

*1

= - - - - -
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TABLE A-7 (Continued)

Lilliefor Test Values for EV

ROUNDS FIRED 6v00.

EXTRLME VERTICAL EV

Z VALUES NOJRMAL VALUES NORMAL-(1-1)/N I/N-NORMAL

-1.35800 0.08720 0.08720 -0.00386

-1.25400 0.104o0 0.02156 0.06116

-0.87U00 001900ou 0.02333 0.06000

-0.60800 0.27160 0.02159 0.06173 ¶
-0.56500 0.28600 -0.04733 0.13"066

-0.28800 0.38670 -0.02996 0.11330

-0. I00u 0.46020 -0.03980 0.12313

0.3070u 0.62060 0.03726 0.04606

0.82600 0.79560 0.12893 -0.04559

1.09600 0.86340 0.11339 -0.03006

1.23500 0.891b0 0.05826 0.02506

1.58800 0.94390 0 .2723 0.05610 I

~. - a"7
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TABLE A-7 (Continued)

Lilliefor Test Values for' EV

ROUNDS FIRED = 7000.

EXTREME VE.RTICAL EV

I VALUES NORMAL VALUES NORMAL-(I-I)/N I/N-NORMAL

-1.26000 0.10380 0.10380 -0.02046

-1.06000 0.14460 0.06126 0.02206

-0.92900 0.17650 0.00983 0.07350

-0.76000 0.22360 -0.02640 0.10973iii
-0.41300 0. 33980 0.00646 0.07686

-0.31600 0.37600 -0*040o6 0.12400

-0.16400 0.43480 -0.06520 0.14853

0.360o00 0.64060 0.05726 0.02606

0.47300 0.68190 0.01523 0.06810
0O.72500 Oo 76580 0. 01560 0.06753

S.1,48700 0.93150 0009816 -0*01483

• 1.8580U 0.96840 0.05173 0.03160
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TABLE A-7 (Continued)

Lilliefor Test Values for EV

ROUNDS FIRED = 8000.

EXTREME VLRTICAL EV

I VALUES NORMAL VALUES NORMAL-(I-I)/N I/N-NORMAL

-1.61200 0.05350 0.05350 0.02983

-1.24900 0.10580 0.02246 O.060b6

-1.17400 0.12020 -0.04646 0.12980

-0.64800 0.25850 0.00649 0.07483

-0.38000 0.35200 0.01866 0.06466

0.25500 0.4,0070 0.18403 -C.1o069

0.41900 0.66240 0.16239 -0.07906

0.44200 0.67010 0.08736 -0o00403

0.66900 0.74830 0.08163 0.00170

0.81700 0.79300 0.04299 0.04033

0.83100 0.79870 -0.03463 0.11796

1.62400 0.94780 0.03113 0.05220
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TABLE A-7 (Continued)

Lilliefor Test Values for.EV

ROUNUS FIRED 9000.

EXTREME VERTICAL -EV

Z VALUES. NORMAL VALUES NORMAL-(I-J)/N I/N-NDRAAL

-1*17400 0,12050 0.12Q50 -0103716

-1.10200 0.13530 0.0519b6 0.,-31306

-0.79000 0.21480 C*04813 0.03520

-0.76300 0.22270 -0.02730 0,11063

-0.35400 0.36170 0.,02836. 0.05496

-0.12700 0.44950 0.03263 0.05050

0.05200 0.52070 0.02069 0.06263

0.08900 0.53550 -0.04783 0.13116

0.27700 0.60910 -0.05756 0,14090

o046900 0.68050 -0.06950 0.15283

1.0470u 0.85240 0,01906 0.06426

2.37600 0.99120 0.07453 0.00880

* •5o
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TABLE A-7 (Continued)

Lilliefor Test Values for EV

ROUNDS FIRED 10000.

EXTREME VERTICAL EV

Z VALUES NORMAL VALUES NORMAL-tI-Il/N I/N-NORMAL

-1.56900 0.05830 U.05.830 0.02503

-1.47200 0,07050. -0.01283 0,09616

-0.77600 0.21890 o.C5223 0.03110 i
41

-0.54600 0.29260 0.04259 0.04073 41,

-0,23600 0.40670 0,07336 0.00996

-0.05200 0.47930 0.06263 0.02070

I 012500 0.54980 0C4979. 0.03353

"021 000 0.58320 -0.00013 O.08346

0.66400 0,74670 0.08003 0.00330

0.92100 0.82150 0.C7149 0.011831

0*96vo 0.83150 -0.00183 0.08516

1.77100 0.96110 0.04503 0.03830

A
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TABLE A-7 (Continued)

Lilliefor Test Values for EV

ROUNDS FIREO a 110U0. j
EXTREME VERTICAL EV

Z VALUES NORMAL VALUES NORMAL-(U-l)/N I/N-NORMAL

-1,59200 0.05570 U.05"57U 0.02763

-1.55800 0.05960 -0.02373 O.10706

-0.48000 0.31560 0.14393 -0.06559

-0.27600 O.39130 0.14129 -0.05796

-0.271O 0.39320 0.05966 0.02346

;-0.22b00 0.41060 -0.00606 0.08940

0.16900 0.56710 0.06709 0.01623

0.30700 0.62060 0.03726 0.04606

0.43800 0.66930 0.00263 0.03070

U.60100 0.72610 -0.U2390 0.10723

0.83200 0.79730 -0.03c)03 0.11936

2.05700 0.98010 0.06343 0.01990

. j.
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TABLE A-7 (Continued)

Lilliefor Test Values for, EV

V ROUNL)S FIRED • 12000.

EXTREME VERTICAL EV

Z VALUES N0IOMAL VALUES iORMAL-tI-1)/NI I/N-NURMAL

-1.04800 O.14730 0.14730 -0.06396

-1.03300 0.15080 0.06746 0.0158b

-0.63200 0.26370 0.09703 -0.01369

-0.59500 0,27590 0.02589 0,05743

-0.56000 0.28770 -0,04563 0.12896

-054000 0,294b0 -0.12206 0.20540

-0.51300 0.30400 -0o19600 0.27933

0.16100 0.57180 -0.01153 0.09486

0.30600 062020 -0.04646 0.12980

0.97600 0.83550 0.08549 -0.00216

1.4680U 0.92890 0.09556 -0.01223

1,99200 0,97680 006013 0,02320

A
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TABLE A-8 I
Lilliefor Test Values for BH

RUUAI.JS FIRLt) 0.

EXTREME HCRIZONTAL EH

I VALUES NORMAL VALUES NORMAL-( 1-1)/N I/N-NORMAL

-2.2340u 0.0131v U.01310 0.07023

-1.2190u 0.11140 0.026ub 0.05526

-0.•0•00 .020390 0.03723 0.04610

"-0.12300 O.04lO0 u.201OU -0.11766V -0.08700 0.46530 .o13196 -0.04863

016?U00 0.!56440 0.14773 -0.06439

0.30900 0.62130 O.12129 -0.03796

0.41300 O.66020 0*076B6 0.00646

0.60600 0.02770 0.06103 0.02230

0.74000 0.77040 0. 020,39 0.06293

0.9840U 0.83750 U0041lb 0.07916

1*27600 0.899u0 -U.O1766 U.10100

:i..i

I'
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TABLE A-8 (Conti.nued)

L5.lliefoi' Test Values f'or EH
KOUNUS FIREU a 00O.

tLXTRE:ME HORH1LNTAL EH

IVALUES ~NURMAL VALUES NURMAL-(i-1I/N 1/N-NORMAL

-1.73100 0.04170 O.04170 0.04163

-1023300 0.10880 0.02546 0.05786

-0*7lts0u 0.23640 0.06973 0.01360

*.-0.6?000 0*26760 0.01760 0.06573 .-

-0*2790O 0.39010 0.05676 0.02656

3012100 0.55050 0.61338,3 -0.05049

0.14300 0.55690 0.05689 0.026431

$092360U 0059330 *. 0.0996 0.073361

0.37700 0.64690 -0.01976 0.103101

.-66aO0) 0.74800 -0.00200 0.0d533

1.1790(' 0.88080 0.04146 0.03586

1.851O0 0.96790 0.05123 0.03210

I-A
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TABLD. A-8 (Continued)

Lilliefor Test Values for Ell

ROUNUS FIkI)R 200U.

EXTRLME HORIZONTAL. EH

I VALUES ,'ORMAL VALUES >NORMAL-(1-1)/N I/N-NURMAL

-1.27600 -1.8460U -1.84600 1.92933

-1.27b00 0.lOlOu O.Q176b U.06566

j-0.71230 0.10100 -0.06N66 0.14900

-0.52200U 023d30 -(.01170 0.09503

-0.45800 0.30080 -0.03253 0.11586

[1 -0.28800 0.32350 -0.09316 0.17650

0 4O.O0U 0.38610 -0.11330 0.19663

0.06500 0.50160 -0.08 V13 0.16506

0.'40700 0.52590 -0.14C76 0.22410

0.68900 0.65760 -0.09240 0.17573

1.26400 0.6b150 -0.14563 0.22916

2.10300 0.89700 -U.OI966 0.10300

. .

Ss'
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TABLE A-8 (Continued)

Lilliefor Toot Valuos for EH

ROUNDS FIRED a 3000.

EXTREME HORIZONTAL EH

Z VALUES NORMAL VALUES NURMAL-(I-1)IN 1/N-14ORMAL

0.98220 0.03250 0.03250 0.*0083

-U675800 0.22420 0,14086 -00*a753

-0.61500 O.26920 0.10253 -0.01919

-0.50400 0.40710 0.05710 0.02623

-0.48500 0.31380 -0.01953 0.10286

-0.2•100 0.38930 -0.02736 0.11070

-0.151)u 0.4400o -U.060vU 0.14333

-0.03500 0.48600 -0.09733 0.18066

0.57100 0.71600 0.04933 0.03400

l.12800 0.87030 U.12029 -0.03696

1.46'00 0.92820 0.0'ý486 -0.01153

1.51700 0,93530 0.1OC63 0.06470

gI
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TABLE A-8 (Conti.nued.)

Lilliefor Test Values for SH

[ R~UNrUS FIRED * 40006

EXTREIE HURILUNTAL EH

Z YALUkS N0'KMAL VALUL-S NORMAL-(11I)/N I/N-NORMAL

-11~000,11740 0.11740 -0*03406

-0.'90700 0.18220 OoC9886 -015

-0*70300 0024140 0.07473 0.00860

-0065300 0.25680 Cj.C0009 us07653

-0.43200 0.33290 -U.00043 0.08176

-0.31300 0.35460 -0.06206 0.14540

0*03301 0.51320 uO 1 90.07013I 01750U 0.5695U -0.013b3 0o09716

0.?.6800 0.60560 -0006lcb 0.14440

0058b00 0072100 -0.02900 0.11233

Oo60800 0.72840 -0.10493 OoI8826

2.587OU 0499510 0.07043 0.00490
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TAB~LE A-0 (Conitinued)

Lillicfor Test. Values for SH

ROUNUNS F 1RhU) 5000.

EXTREME WOfRIZO(NTAIL EH

I VALUhS NOfRMAL VALULS i4URMAL-(I-1)/IK I/N-NORMAL

-1053200 0.062UU (IOG62bi0 0.0205i3r -1.07200 0.14420 0.06086 0.02246

-0096300 0,167030 0.00113 0.08220

-0.36b00 0.35720 O.10719 -0.02386

-0*239)0C 0.40560 0.0722b 0.01106

-001910io 0.4243U 11400763 0607570

-001590() 0.43660 -0006'320 0o14653

060bJOU 0053190 -0.05143 0a13476

0.41t)OU 0.66470 -0.0C196 0.08530

0.B5i)iJ 0.80480 0*C;5479 0.02853

1415bOO 0.67b2U 0.(04266 0.04046

29015~00 0.97800 0.06133 0,02200
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TABLE A-8 (Oontinued)

Lilliefor Test ValuOs for EH

ROUNUS PIRED * 6U00.

EXTREME HORIZONTAL EH

Z VALUES NURMAL VALUES NORNAL-(I-II/N I/N-NORMAL

-1o67700 0.04680 0.04 80 0.03653

-1:27100 0.10080 0.01746 0.06586

-O,81TOU 0,20?uu 0*04033 0.04300

-0.56800 0.28500 0.03499 0.04833

-0.25700 0.39860 0.C6526 0.01806

-0.11800 0.45300 0.03633 0.04700

-0.06800 0.47290 -0.02710 0.11043

0.29300 0.61520 0,C3166 0.05146

0,82600 0.79560 0.12893 -0.04559

0.92300 0.8212u 0.07119 0.01213

1.15300 0.87550 00.4216 0.04116

1.59100 0.94420 (1.02753 0,05580 .1

II



ROUNDS FIRED 7U000.

EXTREME HOR I ZNTALK: EH-

Z VALUES NORMAL VALUES NORMAL-(1-1)/N I/N-NORMAL

-1.13100 0.12900 (!*12900 -0.04566

-0.79900 0.21220 6,,12866 -0.04553

-0.72100 0.23550 C.U6883 0.01450

-0.b5200 0.25720, j. 007-19 0.07613

-0.4'jOU, 3.0.07796

-O.33zu&0 0.36990 -0.04y,6 0.1.3010

-U.27700 U.39080 -01.10920 0.19253

-0.20801v 0, 4 1760 -:..1657(3 0.24906

-0.04000) 0.48100 -'18b266 0.26600)

0.855ou 0.80370 u*05369 0.02963

1,69400 0.95490 0.12156 -0.03823

2.03u00 U69,1860 0.06213 0.02120
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TABLE A-8 (Continued)

Lilliefor Test Values' for EH

ROUNDS Foto=' 8000:.

EXTREME hORIZONTAL EH

L VALUES NORMAL VALUES NORMAL-(A -)/N I/N-NORMAL

-1.09b00 0.13660 0.13660 -0.05326

-0.93900 0.17390 0.09056 -0.00723

-0.88500 0.18800 0.02133 0.06200
L

-0.72b00 0.23390 -0.01610 0.09943

-0.70300 0.24110 -0.09223 0.17556

-0.34100 0.36430 -0.05236 0.13570

0.10600 0.54220 0.04219 0.04113

0.26900 0.60600 0.02266 0.06066

0.33400 0.630bO0 -0.03586 0,11920

0.67700 0.75080 0.00079 0.08253

1.00800 0.84330 0.00996 0.07336

2.30500 0.98940 (;.07273 0.01060

i, i

):



TABLE A-8 (Continued)

Lilliefor Test Values for- EH

ROUNDS FIRED = 9000.

LXTRLME HORIZONTAL E H

Z VALUES NORM!AL VALUES NORMAL-(1-1W)N I/N-NORMAL

-1.75500 0.03970 0.03910 0.04363

-I(9600 O. 13610 U.05276 0.03056

-1.02700 0.15220 -0.01446 0.09780

S-0.7400u 0.22960 -0.02040 0.10373

-0.10500 0.45820 0. 124cu6 -0.04153

-0.00500 0.49800 v.08133 0.00200

0.06700 0.52270 O.02269 0.06063

0.26300 0.60370 .C02036 0.062c56

0.96100 0.83110 0.16503 -0.08169

0.98u00 0.83b50 0.08649 -0.00316

U.9910u 0.83,)IU 0.00576 0907756

1.46700 0.92880 U.C1213 0.07120

)
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TABLE A-8 (Continued,)

Lilliefor Test Values for Ell

R•OUNUS FIRED 10000.

EXTREME HORIZON4TAL EH

Z 1 VALUES N\ORMAL VALUES NORMAL-(I-I)/N I/N-NORMAL

-1.4900U.) 0.06810 0.06810 0.01523

-I.09000 0.13790 0.05456 0.02876

-0.87200 0.19160 0.02493 0.05840

-0.72200 0.23520 -0.01480 0.09813

-0,39900 0.34500 0.01166 0.07166

-0.25200 0.40070 -0.01596 0.09930

0.16300 0.56480 0.06479 0.01853

0.29200 0.61490 0.03156 0.05176

0.52300 0.69950 0.03283 0.05050

0.61700 0.73140 -0.01860 0.10193

1.40100 0.91940 0.C86u6 -0.00273

1.8290U 0.96700 0.05033 0.03300

c ;I

.I
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TABLE A-8 (Continued)

Lilliefor Test Values for EH

ROUNUS FIREU 11000.

LXTRLM: HORIZUNTAL EH

Z VALUES NORMAL VALUES NORMAL-(t-1)/N 1/N-NORMAL

-1.36600 0.08590 0.08590 -0.00256

-1.21200 0.11270 0.02936 0.05396

-0.87800 0.19000 0.02333 0.06000

-0.60800 0.27160 0.021.59 0.06173

-0.31900 U.37490 0.04156 0.04176

0.11700 0.54660 (.12993 -0.04659

0.12700 0.55050 0.05049 0.03283

0.*15500 O56160 -0.02173 0.105U6

0.19300 0.5765U -0. 9016 0.17350

0.2950u 0.61600 -0.13400 0.21733

1.48700 0.93150 C.09816 -0.01483

2.00700 0,97760 0.06093 0.02240

!'



79

TABLE A-8 (Continued)

Lilliefor Test Values for EH

MIUMDS FIRED I 12000.
EXTREME HORIZONTAL EH

Z VALUES NORMAL VALUES KORMAL- ( I-I )/N I/N- NORM,§A
-1.714 o.o4320 0.04320 0.04013

-1.176 0.11980 0.03646 0.04686

-0.0972 0.16550 -0.00116 0.08450

-0.884 0.18830 -0.06170 0.14503

-0.177 o.42980 0.09646 -0.01313

0.041 0.51640 0.09973 -0.01639

0.402 0.,6561c 0.15609 -0-07276

0.436 0.66860 0-.08526 -0.00193

0.639 0.73830 0.07163 0.01170
0..760 0.77640 0.02639 0.05693

1.114 0.87370 0.04036 0.04296

1.527 0.94810 0.03143 0.05190



.
860

TAMBL' A-9

LilJ.&efor Teat Values for ES
ROUNOS FIRED 0.

EXTREME SPREAD ES
L VALUES NORMAL VALUES N0rRVAL-(1-1) / I/N-NORMAL
-2.09000 0.01830 0.01830 0.04503
-0.984300 0.18970 0010636 -0"02303
-0.837U0J 0.20130 0.03463 O.04870
"-0.58400 0.27960 0.02959 0.05373

-0.40300 0.3435u C.01016 0.07316
-0.133cG, 0.44710 0.03043 0.052900U.8100 0.68680 0*186790. 150346

0.50200 0.69220 0910886 -0.02553

" 0 .62 800 0.73500 0OO6833 0 0 o 50
0070800 0.76050 0.01049 0*07263
1.19100. 0.88320 O.04986 0.03346
1-37300 0.91520 -U.00146 0.08480

......... .
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TABLE A-9 (Continued)

Lilliefor Tost Values for ES

ROUNUS FIRED 1000.

IXTRLME SPREAL) ES

I VALUES NORMAL VALUES NURMAL-(I-I)/N I/N-NORMAL

-1.59100 0.05510 0.05510 0.02823

-1.47100 0.07070 -U.01263 0.09596

-0,86700 0.19300 0.02633 0.05700

-0.29100 0638550 0.13549 -0.05216

S-0.21400 0*41520 O.O8166 0.0U146 .....

-0.17500 0.43U50 0.01383 0.06950

0.00000 0.5OO30 0.00000 0.06333

U.285UO 0.61220 0.02886 0.05446

0.17800 0.78110 0.115U3 -0.03169

0.81600 0.79270 0.04269 0.04063

1.00000 0.84130 0.00796 0.07536

1.736U0 0.95670 0.04203 0.04130

*1
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TABLE A-9 (Contirnued)

Lillietor Test Values for ES

ROUNDS FIRED * 2Q00.0

EXTREME SPREAD ES

Z VALUES NORMAL VALUES' NORMAL-11-1U/N I/N-NORMAL

-1.14100 0.12690 .0.12690 -0s04-356

-l.01700 0.15460 .0e07126 0.0126

til

-I.70100 0.241710 0.07503 000830

-0o645O0 0.25950 0.00949 0.07383

-0.64500 025950 -0e07183 0.1.5716

-0.23300 0.4078C -.19008b6 0.0;220

"-0.02h0u 0.48960 -0.01(00 O.C9373

-0.01200 0,49520 -0s08813 0.17146

0.22600 0.5894U -0.07726 0.16060

0.77100 0.77970 0.02969 0.05363

1.09300 0466210 ,G02936 0.05396

2°.33100 099010 0.07343 0o00990

1•



I

TABLE A-9 (Continued)

Lilliefor Test Values for ES

RUUNDS FIR:D - 3000.

EXTREME SPkEAD ES

Z VALUES NORMAL VALUES NORMAL-(I-1)/N I/N-NORMAL

-1.22500 0.11020 0.11020 -0.02686

-1.16100 0.12280 0.03946 0.04386

-u.8510U 0.19740 0.03073 0.05260

-O.6,jOu 0.24990 -0000010 0.08343

-0.41300 0.339d0 0.00646 0.07686

-0.39900 0.34490 -0.07176 0.15510

0.1880u 0.57450 0.07449 0.00863

0*26000 0.60260 0.01926 0.06406

0.31500 0*62360 -0.04306 0*12640

0,*4340u 0966780 -0.08220 0.16553

1.6720J 0.95270 0.11936 -0.03603

1085600 0.96830 0.05163 0.03170
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TABLE A-9 (Oontinued)

Lilliefor Test Values for ES,

ROUNDS FIRED U 4000.

EXTREME SPREAD ES

i L VALUES NORMAL VALUES NORMAL-(l-1)/N I/N-NORMAL

-1,10700. 0.13420 j,13420 -0,05086

-0.90bOO 018190 0.09856 -0*01523

-0189800 0.18460 0.01793 0.06540,

S-0.80•00 0,20960 -0.04040 0.12373

S-0.63300 0.26330 -0.07003 0.15336

-0.54,000 0.29150 -0.12516 0.20850

-0.13100 0,44790 -0.05210 0.13543

0.54100 0.70180 0.12446 -0.04113

0.69100 0.75520 0.08853 -0.00519

0,79600 0,78690 u.C3089 0.04643

0,85000 0.80230 -0.03103 0.11436

2.15100 0.98420 0.06753 0.01580
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TABLE A-9 (Oontinued)

Lilliefor Test Valueo for ES

ROUNOS FIREU u 50000

EXTREME SPREAU ES

Z VALUES NORMAL VALUES NORMAL-(I-f)/N I/N-NORMAL

-1.44400 0.07430 0.07430 0.00903

-1009000 0.13790 0.05456 0.02876

-1.03200 0.15100 -0.01566 0.09900

-0.65600 0.25590 0.00569 0.07743

-0.43900 0.330b0 -0.00273 0.08606

-0.16100 0.43600 0.01933 0.06400

000IJ00 0.50000 0.00000 0.08333

0.13500 0.55370 -0.02963 0.11296

0.57800 0.71830 0.05163 0.03170

1.25900 0.89600 0.14599 -0*0b266

1.38700 0.91750 0.08416 -0.00083

1.46400 0.92840 0.01173 0.07160

/
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A' EA-9 (Continued)

Lllliefor Test Venues for ES

ROUNDS FIKRE 6A00,

EXTREME SPkFAU ES

Z VALUES NURtAL VALU4iS NORNAL-tI-I)/N I/N-NORMAL

S-1.bllO0 0.U4680 0.046b0 0.0653

1.,0950') O.136dD 0OO346 O0,0986

-0.91T00 0,17960 0,(A293 0.0 1040

-0.68400 0.24700 -0.G0300 0.08633

-0.14700 0.4416U U.1082b -0.02493

-0.00b00 0.49680 0.08013 0.00320

0o0aa00 0.51120 0.01119 0,07213

0.16900 0.56710 -0.0123 o0o09956

Q.36600 0.64260 -0.C23b6 0.10720

1.05800 0.85490 010489 -0,02156

1.19000 0.88300 0.04966 0.03366

1o71700 0.9570U u.04033 0.04300

.1
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TABLE A-9 (Oonti.Tued)

Lillietor Test Values for ES

ROUNDS FIAED a 7000.

EXTR1EE SPREAD ES

Z VALUES NORMAL VALUES 14URMAL-|1-1)/, I/N-NORMAL

-0.96100 0.16820 0.16820 -0.08486

-0,95600 0.16950 0.08616 -0.00283

-0.82500 0.20470 0.03803 0.04530

-0.74500 0.2281U -0.02190 0.10523

-0.50200 0.30780 -0.02553 0.10886

-0.25700 0.39860 -0.01806 0.I0140

-0.25300 0.40010 -0.09990 0.18323

-0.21600 O.41450 -0.16883 0.25216

0.06900 0.52750 -0.13916 0.22250

1.11500 0.86750 0.11749 -0.03416

1.75100 0.96000 j.12666 -0.04333

1.78200 0.96260 0:04593 0.03740



4 .

TABLE A-,9 (Oontillued)

,Illefo, Test Valuee for ES

ROUNUS FIRED - 80004

EXTREME SPR~EAD E
I. . VALUES NORMAIL VALUIkS NORMAL-( -fIV I/N-NORMAL
*1.20300 011:450 O.114.5 -0%03116

-'1.0390L 0..14940.. 0.06606I -,*0ý4O0 O015290 -Ool7 0,09710
-0,94000 0, 17360 -0, 0764•.0 Q15973
-0,60400 0.27290 -0.06043 0,14376

0 -. 03o 0.49480 0.0o7s003o

II0 . 29000 0O. 6 1.' 4 1, a, Ot1'09 -0,,03076
O*3350U 0.63120 OC41766 0,03546
0.48600 O.68,650 0.01983 006350

O*7670u 0.7?8 O 0.02849 0*05483
0.83600 0.798•40 -0.03493 0,118262.10900 0.982• 0.065b3 0.01750.1

•



TABLE A-9 (Oontinued)

Lillietor Test Values for ES

ROUNDS FIREO * 9000.

EXTRIEMk SPREAD ES

Z VALUES NORMAL VALUES 14ORMAL-(1-1)/N I/N-NORMAL

-10*51400 0.06500 0006500 0401833

-1.48600 0.06860 -0.01473 0.09806

-1.27400 0.10130 -O.O6536 0.,14670

-0.51300 0.30400 0105399 0.02933

-0 .')6800 0 .47290 0.13956 - 0.05623

-G.0280U 0.48880 OsOT213 0.01120

0.37600 0,64650 0.14650 -0.06316

0*53300 0070290 0.11956 -0-03623

0.59100 0.72270 0.05603 0*02730 *
1,07400 0.85860 0010859 -0*025261

1,11400 .0o861.30 0.03396 0.04936

1.19400 0.88380 -0.03286 0o11620 '



TABLE Ad9 (Continued)V

Lillieror Test Va•,.es for Es

ROUNDiS FIRIED 10000.

EXtRLME SPREAD ES

Z VALUES NORMAL VALUES NORMAL-4i-11/N I/N-NORMAL.

-1.34100 0008990 0.00990 -0.00656

-1.16600 0.12180 0.03846 0.04486

-0.73300 0,23180 0,06513 -0.01820

-0.67900 0.24960 -0.00040 0.08373

'•,:••-0441,600 0033870 0,00536 0907796
-0,06300 0.47490 '0.05823 0.02510

0.02300 0.50920 0.00919 0*07413

.0U200 0,544b0 -0.03673 0.12206

-0.7100 0.60680 -0005986 0.14320

0,5260U 0.70390, -0.04610 0.12943

1.36100 0,91330 0907996 0,00336

2.10700 0.98240 O.06573 0.01760

:1
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TAMLE A-9 (0ohtlnued)

Lillietoz' Test Values for ES

ROUND$ FIRED * 11000.6

EXTREME SPREAD ES

Z VALUES NORMAL VALUES N%0RMAL-(I1-)/N I/N-NORMAL

-1.42900 0.07650 -0.00683 0.09016

-0.93600 O.11460 O.00793 O.07540

-0.48600 O.'I350 0.06350 0.01983

-0.02900 0.48840 0.15506 -0.07173

0.05000 0.51990 C.10323 -0.01989

0.006400 0.52550 O.C2549 0.05783

0939900 0.65500 0007166 0.01166

0-41200 O.65980 -0.00686 0.09020

0.55000 0.70880 -0.04120 0.12453

1.47700 0.93020 0.09666 -0.01353

1,54700 0.93900 0.02233 006100
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* ;;TABU A-9 (Continued)

Lilliefor Test Values for 2$

ROUNDS FIRED " 12000.

EXTRLME SPREAD ES

' VALUES NORMAL VALUES NUORMAL-(I-I)/N I/N-NORMAL

l. j -1,35?00 0.08?40 0,08740 -0o00406

-1.25600 O.10450 0.02116 0.06216

-0*8960G 0018510 0.01843 0.06490

-0.84300 0.19970 -0.05030 O.13363

[. -0,48400 0.31420 -0.01913 0.10246

-0.23200 0.40820 -0#00846 0.09180

0.08300 0,53310 0.03309 0.05023

S022100 0.58750 0.00416 0.07916

1.*02000 0,8461U 017943 -0.09609

1.23700 0.89200 0.14199 -0.05866

1.25300 • 0.89490 0.06156 0.02176

1.25400 0.89510 -0.0215o6 0.10490

I
* I!
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TA= A-1O

Lillietor Test Values for MR

ROUNUS FIREO 0 0.

MEAN RADIUS MR

Z VALUES 4URMAL VALUES NORMAL-(|-1)/N I/N-NORMAL

-2.07100 0.01920 0.01920 0.06413

-1.16100 0O12280 0.03946 0.04386

-0.56800 0.28500 0.11833 -0,03499

-0.50300 0.30750 0.05749 0.02583

-0.40500 0.34280 0.00946 0.07386

-0.08800 0.46490 0.04823 0.03510

0.27200 0.60720 0.10719 -0*02386

0.55400 0.71020 0.12686 -0.04353

0.76600 0.77820 0.11153 -0.02819

0.83100 0.79130 0.04129 0.04203

0.93000 0.82380 -0.00953 0.09286

1.44400 0.92570 0.00903 0.07430

)



TAMIE A-10 (0ontirued)

Li11Sel'or Test Values for MR~

ROUNDS FIRED a1000.

M5EAN RADIUS MR'

Z VALUES NORMIAL VALUES NORMAL-I-L)IN I/N-NOROMAL

-1.41900 0,07800 0.07800 0.00533

-1.08900 0.13810 0.05476 0.02656

-0.96800 0.16650 -0,000L6 0.06350

-0.81500 0.20750 -0.04250 0012W83

-0.18100 0.42S90 0.09256 ".0&0923

-0.18W') 0e42590 0.00923 0.00410

0o21300 0.58440 0.08439 -0.00106

0.41500 0.66100 0.07766 0.00S66

0053300 0.70290 0.03623 0.04110

0o62800 0.73500 -0.01500 0.09833

0.69900 0*73770 -0.09563 0.17896

2.17600 0.98520 0.068b53 0,01480

i)
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TABLE A140 (Continued)

"Lililetor Test Values for mH
ROLINDS FIRED a 2000

MEAN RADIUS MR

Z VALUES N(AMAL VALUES NURMAL-(I-1)/N I/N-NORMAL

"-1.30600 0.09580 0.05os0 -0.01246

-1.19200 0413150 0.05416 0.02916

-0.99800 0.15920 -0.00746 0.09080

-0.96300 0.16780 -0.08220 0.16553

-0,13500 0.23120 -0.10213 0.18546

-0,04800 0.48090 0.06423 0.01910

0.40800 0.65840 0.15839 -0.07506

0.56900 0.71540 0.13206 -0.04873

0068300 0,75270 0.08603 -0.00269

0.86600 0.80670 0.05669 0.02663

1,35800 0.*1280 0.07946 0*00386

1.358OU 0.91280 -0.00386 0.08720
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TABU, A-10 (Contlymod)

Lillietor Test Values tor mp

ROUNDS FIRED u 30000

MEAN RADIUS MR,
I VALUeS NORMAL VALUtS NORMALtl.-l)/N I tMNQa.MAL
"-1.48900 0.06820 0,06620 0*01513
-0*9S300 0,16280 0,07946 0,00306
"-007?00 0,21910 0,05243 0.03090
"-0.59900 0.27460 0.02459 0.05871'
"-0.49100 0,31170 -0,02163 0.10496
"-0.18400 0.42700 0.01033 0.07300
-0.33800 0.44510 -0,C5490 0,13823
-0010U00 0.45700 -0.12633 0.20966
0.39800 0.65410 -0.01196 0.09530
1,39600 0,91860 0.16859 -0,08526
1.45000 0.92650 0.09316 -0o00983
1,52700 0.93660 0.01993 0,06340
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TABZL Am-O (Coinued)

Lillietor Test VSlues for HR

ROUNDS FIRED • 4000.

M4EAN RADIUS MR

I VALUES NORMAL VALUES NORMAL-1-'1)/N I/N-NORMAL

-1.18200 0.11860 0,11860 -0.03526

-1,04200 0,14860 0,06546 0.00176

-1.04200 0.14800 -0.01786 0Ol0120

-0o590ou 0s27760 0.02759 0o05573

-0.53500 0o29640 -0.03693 0912026

-0.43400 0.33220 -0.08446 0.16?70

"-0.18100 0.42820 -0.07180 0.15513

0.29500 0,61600 0903266 0.05066

0.*6300 0,74640 0.07973 0.00360

0.#?300 0.78040 0.03039 0,US293

1044800 0*92620 0009286 -0,00953

1082800 0.96620 0904953 0.03360



TABU A-10 (Con~tinued)

Ulli1efor Tott veaues tor m~

WIUt4US FIRED, 500

MIAN RADIUS M

Z VAL'%IS NOR~MAL VALUES N0OQ4AL-11I)IN 3/NiNORMAL

-1*32400 0009260 .000280 -060OV46

-10IS0t0 0*12440 0004106 0*0492b

-1004000*13640 -0003026 0.11360'

-0 62 300 0026660 0.0 16?i9 0631

-0,30404 0 11O060 0.047240#66

"-0.29300 0938430 -0003166 0611520

-02500.40320 -0.09680 0*18013

0*24500 0059660 0*01346

0080500 00?6960 0.12293 -0*0390f

1010400 0.86520 0011519 r0*03186

1*42400 00)2280 0.0B6946 -0.0613

1*4,5600 0.92?60 00010)3 0.0U240

" )l



TA A-10 (Corntirsed).

MMUiS FI~kU 60000

MeAN RADIUS M

I VALUiS N4ORMAL MAUeS NORt4AL-11-m)/N I M/-iNIUMAL

-1.62300 0005230 0005230 000310*)

-1m43300 0.07600 -O*C07)3 0.09066

-0091iio 0.18090 0.01423 0006910

-0061100 0.?7060 C002059 0006M7

-0006700 0.41330 I0*03966

0.05i400 00$2?150 0.IOA,$3 -0.02149

0.14500 0.55710 0j.05169' 0.02S63

0037200 0064S00 0406166 000216b

0.40600 0065760 -0.00906 0.09240

0095300 0*82460 04074S95 0.0u$'?3

41.09200 0.86250 0*029tt 0.05416

1.64464 0094990 0.03323 0.05010
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TABLE A-i0 (Continued)

Lilliefor Test Values for MR

ROUNDS FIRED ? 7000.

MEAN RADIUS MR

Z VALUES NORMAL VALUES NORMAL-(1-I)/N I/N-NORMAL

-06c8100 0.16280 0.16280 -0.07946

-0.81600 0.20730 0.12396 -0.04063

-0.70000 0.24200 0.07533 0.00800

-0.69400 0.24390 -0.00610 0.08943

-0.47300 0.31810 -0.01523 0.09856

-0,36500 0,35750 -0.05916 0.14250

-0.31200 0.37150 -0.12250 0.20583

-0.26800 0.39440 -0e18893 0927226

0.30100 0.61830 -0.04036 0,13170

0.68100 0.75200 0.00199 0e08133

1.21800 0.88840 0.05506 0.02826

2.41300 0,99200 0.07533 0000800
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TABLr A- (&ontim*&)

Lil~lefor Test Values for YR

ROUNDS FtR-: - 8000.

MEAN RADIUS

I VALUES NORMAL VALUES N0RMAL-|1-I)IN /IN-NORMAL

-.104900 0.i4710 0,14710 -0,06376

-0.96100 0.16830 0.08496 -0.00163

-0.0o400 0.19660 0.02993 0.05340

S-0,0700o 0.21740 -0.03260 0.11593

-0,TZ300 0,23490 -0.09843 0.18176

0-0,2600 0.41050 -0.006.6 0.08950

-0*04600 0.481bO -0.01840 0.10173

0.24700 0.59750 0.01416 0.06916

0.60600 0.72770 0.06103 0.02Z30

0.70400 0.15920 0.00919 0,07413

0.71400 0.06230 -0.07103 0.15436

2.37000 0.99110 0.07443 0.00890
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TABLE A-10 (Continued)

Lilliefor Tost Values for M.IR

ROUNUS FIRED = 9000.

MEAN RAUIUS MR

Z VALUES NORMAL VALUES NORMAL-(I-I)/N I/N-NORKAL

-1.65600 0.04890 0*04890 0,03443

-1*10500 0.13460 0,05126 0,03206

.-0.97100 0.16580 -0.C0006 0.08420

-090600 0.18250 -0.06750 0.15083

-0.14300 0*44310 0.10976 -0.02643

0.02000 0.50800 0.09133 -0.00799

(0.06900 0.52150 0.02749 0.05583

0.14100 0.55610 -0o02723 0.11056

1*00600 0.84330 0,17663 -0*09330

1.07900 0.85970 0.10969 -0.02636

1.17100 0.87920 0.04586 0.03746

1,29100 0.90170 -0.01496 0.09830

A

I,
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TABLE A-3.0 (Continued)

L111Oefor Test Values for VIR

ROUNOS FIRED w 10000.

MEAN RADIUS MR

Z VALUES NORMAL VALUES :,0RMAL-(l-I)/N 1/11-NOR14AL

-L.ZTZO0 0.10170 0.1OLTO -0.01836

-1e1200 0.11270 0.02936 0,05396

-1.01400 0.15530 -0.01136 0,09470

-0.50500 0.30680 0.05679 0.02653

-0.27300 0.39240 0.0590b 0.02426

-0.20200 0.41990 0.00323 0.08010

0.03400 0.51360 0.01359 0.06973

0.07400 0.52950 -0.05383 0.13716

0.33200 0.63010 -0,03656 0.11990

0.78100 0,78260 0.C3259 0.05073

1.14400 0.87360 0.04026 0.04306

2,11400 0.98280 0.06613 0001720

V
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TABLE A-10 (ContSirued)

Lilliefor Test Values for MR

ROUNDS FIRED a 11000.

MEAN RADIUS MR

Z VALUES NORMAL VALUE'ý NORMAL-4I-1)/N 1/N-NORMA-L

-1.57800 0*05740 0.05740 0.02593

-1*53700 0.06220 -0.02113 0.1 )44b

-0.69400 0.24390 0.07723 0.00610

-0.56400 0.28640 0.036390.49I-0.13800 0.44510 0e11176 -0.02843

-0.00800 0.49680 0,08013 0.00320

I0911400 0,54540 0.04539 0.03793

0.31700 0,62440 0e04106 0.04226

0.54100 0.70780 0.04113 0.04220

0.57100 0.71600 -0.03400 0.11733

1.19400 0.88380 0.05046 0.03286

1.17600 0.96210 0.04543 0.03790
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TABU A-lO (Contimied)

LI11Iefor Test Vmaues for MR

ROUNDS FIRED * 12000.

MEAN RADIUS MR

2 VALUES NORMAL VALUES NORMAL-11-1)/N I/N-NORMAL

-1.51200 0.06550 0.06550 0.01783

-1.27500 0.10120 0001786 0,06S46

-0.95700 0.16930 0.00263 0.00070

-0.81800 0.20670 -0.04330 0.12663

-0.20100 0.42070 0.08736 -0.00403

-0.18400 0.42700 0.01033 0.07300

-0o09600 0.46180 -0.03820 0o.12153

0.63300 0*73070 0914736 -0.06403

0.85900 0.80500 0.13833 -0.05499

0.98600 0.83790 0.06789 -0e00456

1.21300 0.88750 0.05416 0.02916

1.35300 0.91200 -0.00466 0*08800

" ~II

1'|
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TABLE A-11

Toleranoe Values for EV

LXTREME VERTICAL EV

ROUNUS FIREL 0.

GAMMA -ALPHA XBAR-KS XSAR+KS

0.95 0.01 0.4665 6.1205
0.95 0.10 1.6262 4.9609
0.95 002b 2.2629 4.3241

0.90 0.01 0.7502 5.8368
0.90 0.10 1.8103 4.7768
0.90 0.25 2.3972 4.1898

0.75 0.01 1.1426 5.4445
0.75 V.610 2,0683 4.5188
0.75 0.25 2.b896 309974

• €I

A)m
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TALE A-11 (Continued)

Tolerance Values for El

EXTREME VERTICAL EV

RUUNDS -FIkEU 10000

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 0.01 103431 5.0796
0.95 0.10 2.1095 4.3133
0.95 0,25 2.5303 3.8924

0.90 0.01 1.5306 4.8921
0.90 0.10 2.2311 491916
0.90 0.25 2.6190 3.8037

0.75 0.01 1.7899 4.6329
0.75 0.10 2.4016 4,0211
0975 0,25 2.7462 3.6766

I
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TABLE A-il (Oontlnued)

Toleramc Values for EVK

EXTREME VERTICAL EV

ROUNDS FPIEU 2000.

GAMMA ALPHA XBAK-KS XBARIKS

0.95 0.01 1.0065 5.272?
0.95 0.1'O 11 Ibi5 4,39?7

0.95 0.25 2.3620 3.9173

0.90 0.01 1.2205 5,0587
0.90 0110 2.0204 4.2588

0,90 0.25 2.4633 3.8159

0.75 .01 1.5166 4.7627
0.75 0.10 2.2151 4.0641
0.75 0,25 2.6085 , 3.6708

,. .- •
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TAUS A41 (Conrtie4)

?1.aern@* Values tor IV

EXTREME VERTICAL EV

ROUNDS FIRI .3000.

GAMMA ALPHA XSAK-KS XBAR4KS

0.95 0.01 0.4498 5.9921

0.95 0.10 1.5865 4.8154

0.95 0.25 2.2107 42Z312

0.90 0.01 O.?278 5.7140

0.90 0.10 1,7669 4,6149

0.90 0.25 2.3423 4,0996

0.75 0.01 1.1124 5.3295
0,75 010 2.0199 4.4220

0.05 0.25 2.5309 3.9110

iNo

......
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?ALE A-1l(on.r1~

Tm1b•noo Values for' EV

EXTRLME VkR'tICAL eV
ROUNIDS FIREU 40000,

GAMMA -ALPHA XBARXBARK

0095 0.01 1.2596 6.6621009, 0.10 20367? 5.55410095 0.25 209761 4.9456

0.90 0001 1.5307 603910
0.90 0.10 2.5436 5.37820.90 0.25 3.1044 408173

0.75 0101 109056 6.01620.7S 010 , 67901 5o13160.75 0.25 3e2883 4.6335



TABU A-11 (Oontimaed)

?olerano. Values for WI

kXTREMI VkWIL.AL kV

RO3UNDS PIREU 5000.

GAMM4A -ALPHA XSAP-KS XBAR4KS

0.95 0.01 0.5461 7.1611

005 0.25 2.6478 5.05941

0.90 01101 0.87ea 6.8292
0.90 0.10 2.1182 5.5890
0.90 0*25 2.8050 4.9023

0.75 0.01 1.3370 6.3?02
(.075 Co.10 294201 502071
0.75 0.25 3.0300 4.6772

pr
No
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TAMKE £41 (Coznt1iad)

mor arl.. Values for xi
EXTREMEI VkKICAL

ROUNDS Fklotb00

SAM14A ALPHA XSAR-KS XSAAt.KS

0.95 0.01 16401)3 ?96
0091 0*10 goos1A 606444?0.95 0.25 3.3463 5*91k4

0.90 0.01 1.8090 7600.90 0.10 3.0064 44l0.90 0025 30100s 5T~

0.75 0.01 28,259 ?020010.75 0.10 30322? 6.1370
0.75 0.Zs 3.9215 5-5343



lAKS A-i1 (Contimod)

Tiolerano* Valu** for NY

EXTREME VERTICAL e

RatDPIDS FiftEit ?C4000

GAMMA ALPH4A XBR-SXBRAS.

0.95 0.01 -001452 196994
0.95 O0.0 10669? 4.0053
0.95 0.25 2*640A S68492

0.90 0.01 00296S $92W5
00. Q10 199S1? 6,9S74

0.90 0.25 2.8749 50*791

0075 0.01 0.9122 ?.4*19
0.75 Osl0 2.3603 6*1937
0.05 062S 301759~ $.3752
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TABLE A-11 (Oolitimed)

Tolerance Values for EV

EXTREME VEkTICAL EV

ROUNUOS FIREU 8000.

GAMMA ALPHA XBAR-KS XBAR÷KS

01.95 0.01 -0,0791 10.9081
0.95 0.10 .2.1743 8.65460.95 0.25 3.4117 7,4172

0,90 0.01 0.4721 10.3b68
"0.90 0.10 2.5320 8.2969
0.90 0.25 3.6727 7.1562

0.75 0.01 1,2345 995944
0.75 0.10 3.0334 7.7955
0.75 0.25 4.0465 6.7824

,..•,$
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TABLE A-II (Continued)

Toleranoe Values for EV

EXTREME VERTICAL EV

ROUNDS FIREU 9000.

GAMMA ALPHA XBAR-KS XBAR÷KS

0.95 0.01 1.5933 10.7096
0.95 0.10 3.4630 8.8400
0.95 0.25 4.4898 7.8133

0.90 ).01 2.0507 10.2524
0.90 0.10 3.7599 8.5432
0.90 0.25 4.7063 7.5967

0.75 0.01 2.6833 9.6198
0.75 0.10 4.1759 8.1271
0.75 0.25 5.0165 7.2865

4•
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TABLE A-1I (Continued)

Tolerance Values for EV

EXTREME VERTICAL EV

ROUNDS FIREt IUO00.

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 3.01 1.7i906 12.0200
0.95 0.10 3,8886 9.9220
0.95 0.25 5.0407 8.7699

0.90 0.01 2.3038 11.5067
0190 0.10 4.2217 9.5889
0.90 0.25 5.2836 8.5269

0.75 0.01 3.0136 10.7969
0.75 G. 10 4.688i 9.1221
0.75 0.25 5.6317 8.1788

Z.



TABLE A-li (Continued)

TOlerance Values for EV

LXTREME VERTICAL EV

ROUNWS FIREU 11000.

GAMMA ALPHA XBAR-KS XBAR4KS

0,95 0.01 0.149b 15.6033
0.95 0.10 3.3191 12.43380.195 0 551,0596 10.6933

0.955

0.90 0.01 0.9249 14.8279
0.90 0.10 3.8223 11.9306
0.90 10.3263

0.0 0.25 5,4266

0.75 0.01 1.9973 13.755b
0.75 o.l0 4.5275 11.2254

0.75 0.25 5.9525 9.8004

...................... ......

mol



TABLE A-11 (Continued')

Tolerance Values for EV

EXTRLME V.RI1CAL EV

ROUNUS FIREC' 12000.

GAMMA ALPHA XBAR-KS XBAR÷KS

0.95 O.01 -3.3270 19.1013

0.95 0.10 1.2729 14.5013

0.95 0.25 3.7989 11.9753

0.90 0.01 -2.2017 17.9760

0.90 0.10 2.G032 13.7711

0.90 0.25 4.331b 11.4426

o.75 0.01 -0.6454 16.4197

0.75 0.10 3.0267 12.7475

0.75 0.25 5.0948 10.6794

"•,!.., .• .. ... ........... .,_
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TAME A-w12

tolerance Values for EH

EXTREME HORIIONTAL Em

ROUNDS FIREU 0.

GAMMA ALPHA X6AR-KS XBAR*KS

0.95 0.01 0.8719 4-9755
0.95 0.10 1.0135 4.13314

0.95 0.25 2.1757 3.6717

0.90 0.01 1.1778 4.7696

0.90 0.10 1.8471 4.00o0
0.90 0.25 2.2732 3.5142

* 0.75 0.01 1.3625 4.4849

0.75 0.10 2.0344 3.8130
0.75 0.25 2.4128 3.4346



1.20

TABLE A-12 (Oontinuod)

Tolerance Values for EH

EXTREME HIRI1UUNTAL EH

ROUNDS FIRL[O IOUO

GAMMA ALPHA XBAR-KS XBAR*KS

0.95 0.01 0.5736 5.1818

0.95 0.10 1.5187 4.2367

0.95 0.25 2.0377 3.7177

0.90 0.01 0.8048 4.9506

0.90 0.10 1.6688 4.0866

0.90 0.25 2.1472 3.6082

0.75 0.01 1.1245 4.6109

0.75 0.10 1.8791 3.8763
0.75 0.25 2.3040 3.4514

I.
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?ABUZ A-12 (Conttirmod)

'Tolerance Values for f.M

EXTREME HORIlUNTAL EH

ROUNDS FIRkI) - 2000.

GAMMA ALPHA XBAP.-KS XSAR+KS

0.95 0.01 1.6540 4.1288

0.95 0.10 2.1615 3.6212

0.95 0.25 2.4403 3.3425

0.90 0.1107781 4.0046

0.90 )0.10 2.2421 3.5406

0.90 0.25 2e4990 3.2837

0.,75 0.01 1.9499 3.8329

0.75 0.10 2.3551 3.4277

0.75 0.25 2.5833 3.1995
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TABUI A-12 (Continued)

Tolerance Values for EH

EXTREME HORIZON~TAL Em

ROUNDS FIREU 3000.

GAMMA ALPHA XBARmKS XBAR+KS

0095 0.01 0.9555 4.9943
0.95 0.10 1.7838 4e.1659
0.95 0.25 2o2387 3.7111

0.90 0.01 101581 4.7916
0.90 0.10 1.9153 4.0344
0.90 0.25 2.3340 3.6151

0.75 0.01 1.4384 4a5114i.0.75 0.10 2.0996 3.8501
0.75 ý0.25 2.4720 3.4777

F4 )-0 ! iiA ''ý.ý"'- ...... .....
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TABZX A-12 (oilud

Toleranas V&lUOS tor ~

EXTREME IORIIUNTAL EN

ROUNDS FI1REL 40010.

GAM4MA -ALPHA XSAR-XS XOAR.KS

0.95 U*01 0.64727 $098950.95 0.10 1.6042 4*85800.95 U025 2,2255 4.2.467

0.90 0.01 0.7495 5,11270.90 0010 1-1836 4.67840.90 0.25 2*3566 4.1U57

0.75 0.01 1.1323 5.32990.75 0.10 2.0356 4.42660.75 0.25 2.5443 3.91 19

NO d I
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TABUI• A-12 (Contlnued)

Toleranoe Values ror ]CH

EXTREME HORIZONTAL EN

ROUN•DS FIRED 5000.

GAMMA ALPHA XBAR-KS X.BAPKS

0.95 0.01 00057? 7.8805
0.95 0.10 1.6620 6.2760
0.95 0.25 2.5431 5.395u

0.90 0.01 0.401 ?.4t80
0.90 0.10 1.9167 6.0?13
0.90 0.25 2.7289 5.2092

0.75 0.01 0.9929 6.9452
0.75 0.10 2,2737 5.6643
0.75 0.25 204951 4.9430

. . .
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?A5LE A-122Cotr~4

To1'erario. '/usue foy r

R0Wuls FIAtE,. 6000e

GAM4MA -ALPHA XBAR-.KS XBAR*KS
0.9 vi CO 0.461? S,,39490.95 0010 zoo8ee 6.7*700.95 0.2S Z.9822 5.8743

0090 0*Qj 0.85~y ?.99680.90 0.10 2.34?T8.ug0.90 092Z5 3*1701 *65

0.75 0.601 1.4102 v460.75 0.10 2.7091 7*4447
0.7 0253.4406 5*4160

IOW



TABU A-12 (Oontlnud)

Todvatnc* Va.utea for S

bXTRLME hORIlZONTAL EN
ROUNDS FIKLU ?0004

GAMMA ALPHA XEAR-KS XBAR÷KS
0.95 0.01 -1.6935 11.39300.99 0.10 0.9904 807U900.95 0.25 2.4643 7.2351

0.90 0.01 -1,0369 10.?3640.90 0.10 1.4165 8.28290.90 0-25 2.7751 6.9243

0.75 0.01 -0.1288 9.82830.75 0.10 2 9013b 7.68560.75 0.25 3.2204 6.4790

)
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TABLE A..12 (Contlmed)

Toleranoe Values for En3

SEXTREME HOIZLONTAL EN

ROUoDS FIREIl• 8000.

GAMMA -ALPHA XBAR-KS XBAR+KS

0.95 0.01 -1.9055 12.3909
0.95 0.10 1.0265 9.4587
0.95 0.2S 2.6367 7.8486

0.90 0.01 -1.1682 11.6736
0.90 0.10 1.4920 6,9932
0.90 0025 2.9762 7.5090

0.75 0.01 -0.1962 10.6615
0.75 0.10 2.1445 8.3408
0.75 0.25 3.462? 7.0225I

~t1
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TAMLE A-12 (Continued)

Toleranoe Values ror EH

EXTRUME HORIZONTAL EH

ROUNDS FIRED 9000.

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 0.01 -1.5068 13.2411
0.95 0.10 1.5179 10.21630.95 0.25 3.1789 8.5554

0.90 0.01 -0.7668 12.50110.90 0.10 1.9981 9.7361
0.90 0.25 3.5292 8.2051

0.75 0.01 0.2564 11.4778
0.75 0.10 2.6711 9.0631I 0.75 0.25 4.0310 7.7032

• 'i~i 
.
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TABLE A-12 (Continued)

Tolerance Values for EH

EXTREME HORIZUNTAL EH

ROUNDS F'IRED 10000*"

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 0.01 2.6721 12.2944
0.95 0.10 4.6456 10.3209
0.95 0.25 5.7293 9.2372

0.90 0.01 3.1549 11.8116
0.90 0.10 4.9589 10.0076
0.90 0.25 5.9579 9.0087

0.75 0.01 3.8226 11.1440

0.75 0.10 5.3981 9.5685
0.75 0.25 6.2853 8.6813

r.

I • = . . . . .. . . .:. . . • • •!; :,,,• :*,,••..,• ,., :.... .. •. ,. , . , .• .' .• , ,•.,,• • ., b ' J - • • • l"

t1
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TABLE A-12 (Continued)

Tolerance Values for EH

EXTREME HORIZONTAL EH

ROUNDS FIREt) 11000c

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 0.01 -4.4086 20.1054
0.95 0.10 0.6191 15.0776
0.95 0.25 3.3800 12.3168

0.90 0.01 -3.1786 18.8754
0.90 0.10 1.4173 14.2795
0.90 0.25 3.9622 11.7345

0.75 0,01 -1.4776 17.1744
0.75 0.10 2.5360 13.1607
0.75 0.25 4.7964 10.9004

i

I).



TABLZ A-12 (Continued)

Tolerance Values for EK

EXTREME HORIZONTAL Em

-RDUNUS FIRED 12000.

GAMMA ALPHA XBAR-KS XBAR+K5

0.95 0.01 -2.4253 18.6177
0.95 0110 1.8904 14.3018
0.95 0.25 4.*604 11.9318

0.90 0.01 -1.3695 17.5619
0090 0.10 2.575b 13.6166
0.,90 0.25 4.7602 11.4320

0.75 0.01 0.0905 16.1017
0.75 0.10 3.o359 12.6563
0.75 0.25 5.4763 10.7160

..1

)t
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TABLE~ A-13

Tol~rance Values for ES

EXTREME~ SPRLAD ES

ROUINDS HIRt: 0.

GAMMA ALPHA XBAR-KS XOAR+KS

0.95 0.01 1.4068 6.3673*0.95 0.10 2.4242 593499
0.95 0.25 2.9828 4.7912

0.90 0.01 1.6557 6.1184
0.90 1ý010 2.5857 5*.~884
0.90 0.25 3.1007 4.6734

0.75 0.01 1.9999 5.7742I0.75 0.10 2,8121 4.9620
0.75 0.25 3.2694 4.5046



TABLE A-13 (COontinued)

Tolerance Values for ES

EXTREMtE SPREAD ES

'ROUNDS FIRED 1000.

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 0.01 1e2149 6.3782
0.95 0.10 2.2739 5.3192
0.95 0.25 2.8554 4.7377

0.90 0.01 1.4739 6.1191
0.90 0.10 2.4420 5.1511
0.90 0*25 2e9780 4e6150

0.75 0.01 1.8322 5.7608
0.75 0*10 2.6776 4,9154
0.75 0.25 3.1537 4.4394

ll
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TABLE A-13 (Continued)

Tolerance Values for ES A

EXTREME SPREAD ES

ROUNDS FIRED 2000.

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 0.01 1.9201 5.5518
0.95 0.10 2.6650 4.8069
0.95 0.25 3.0740 4.3979

0.90 0.01 2.1023 5.3695
0.90 0.10 2.7832 4.6887
0.90 0.25 3.1602 4.3117

0.75 0.01 2.3543 5.1176
0.75 0.10 2.9490 4.5229
0.75 0.25 3.2838 4.1881

)'
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Table A-13 (aontinued)

Tolerance Values for 153

EXTREME SPREAD ES

ROUNDS FIRED 3000.

GA4MA ALPHA XBAR-KS XOAR+KS

0.95 0.01 2.3204 5,4668

0.95 0.10 2.9657 4.8215

0.95 0.25 3.3201 4.4671

0.90 0.01 2.4783 5.30S9

0.90 0.10 3.0682 4.7190

0.90 0.25 3.39'*8 4,3924

0.75 0.01 2.6966 5.0906

0.75 0.10 3.2118 4.5755

0.75 0.25 3.5019 4.2853
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TABLE A-13 (Continued)

Tolerance Values for ES

EXTREME SPREAU ES

ROUNDS FIREU 4000.

GAMMA ALPHA XBAR-KS XSAR÷KS

0095 0.01 0.8871 8.3138
0.95 0,10 2.4103 6.7906
0.95 0.25 3.2467 5.9542

0.90 0.01 1.2598 7.9411
0.90 0.10 2,6521 6.5488
0.90 0.25 3.4231 5.7778

0.75 0.01 1.7751 7.4258
0.75 0.10 2.9911 6*2098
0.75 0.25 3,6758 5.5251

'*1
I

'* (*..) ~I.ba. . .

. . ....... . . . i - I " r.
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TAMAZ A-13 (Contrktfu~dN

Toleranoe Value* for Z5

EXTREM• SPREAU ES

-ROUNDS IRELU 5000.

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 0.01 0.5885 9.5715

0.95 0.10 2.4309 7.7291

0.95 0.25 3.4426 6.7174

0.90 0.01. 1.0392 9.1208
0.90 0.10 2.7234 7. .'i7

0.90 0.25 3.6560

0.75 0.01 1.6626 8.4975

0.75 0.10 3.1334 7.0267

0.75 0.25 3.9616 6.1984

i !

-- IVII
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TABLE A-13 (Continued)

Toleranoe Values for ES

EXTREME SPREAD ES

ROUNDlS FIREU tbUO.

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 U.O1 2.1642 9.5585
0.95 0.10 3.6808 8.0420
0.95 U.25 4.5135 7.2092

0.90 0.01 2.5352 9.1875
0.90 0.10 3.9215 7.8012
0.90 0.25 4.6892 7,0336

0.70 0.01 3.0483 8.6745
0.75 0.10 4.2590 7.4638
0.75 0.25 4*9408 6.7820

!,"
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TABLE A-a1 (Continued)

Tolerano. Valuem for Z5

EXTREME SPREAU ES

ROUNDS Fi-RED 700G.

GAMMA ALPHA XBAR-KS XBAR÷KS

0.95 0.01 -0.3964 11.8363
0.95 0.10 2.1124 9.3273
0.95 3.2S 3.4901 7?9496

0.90 0.01 0.2172 11.2225

0.90 0.10 2.5107 8.9291
0.90 U.25 3.7806 7.6591

0.75 0.01 1.0661 10.3737
0.75 0.10 3.0689 8,3708
0.75 0.25 4.1969 '.2428

r
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TAME. A-I% (0ontin,-,)

Tlo~eranoe Values for EB ...

EVTREME SPREAU ES

-ROUNOS FIRED 8000.

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 0.01 "100375 14.3520
0.95 0"10 2.1188 11.1956
0.95 0.25 318520 994624

0.90 0.01 -0,2653 13.5798
0.90 0.10 2e6199 10.6945
0.90 0.25 4.2175 9.0969

075 0.01 0.8024 12.5120
0.75 0.10 3.3222 9g9922

0.75 0.25 4.7412 8.5732

!-~



141

TABLE A-13 (Cont5ired)

Tolerance Valuea for ES

EXTREME SPREAD ES

ROUNUS FIREU 9C00.

GAMMA .ALPHA XBAR-KS XBAR÷KS

0.95 0.01 1.5495 13.3314

0.95 0.i0 3.9e59 10.9149

0.95 0.25 5.2929 9.5880

0.90 0.01 2.1407 12.7402

0.90 U.10 4.3496 10.5313

0.90 0.25 S5.727 9.3082

0.75 0.01 2.9582 11.9227

0.75 0.10 4.8872 9.9937

0.75 0.25 5.9736 8.9073

1- O

V
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TABLU A-13 (Continued)

Toleraance Values for ES

EXTRtME SPREAD ES

ROUNDS FIREO 10000.

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 0.01 4.0997 13.7904

0.95 0.10 6.0872 11.8029
0.95 0.25 7.1786 10.7114

S0.01 4.5859 13.3042
0.90 0.10 6.4027 11.4873
0.90 0.25 7.4088 10.4813ii
0.75 0.01 5.2583 12.6317

0.75 0.10 6.8450 11.0451
0.75 0.25 7.7385 10.1515

I,
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TABLE A-13 (Continued)

Tolerance Values for ES

EXTRLME SPREAD ES

ROUNOS FIREU II000.

GAMMA ALPHA XBAR-KS XSAR+KS

0.95 0.01 -1.9362 23.1192
0.95 0.10 2.9974 17.1855
0.95 0.25 5,7066 14.4762

0.90 0.01 -0.7292 20.9122
0.90 0.10 3.7807 16.4022
0.90 0.25 6.2780 13.9049

S0.75 0.01 0.9399 l9,2450',
•i.0*75 (1.10 4.8785 15*3044 :

0.75 0.25 7.C966 13.0863

!i
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TABLE A-13 (Continued)

Tolerance Values for ES

EXTREME SPREAU ES

ROUNDS FIREU .12000.

GAMMA ALPHA XBAR-KS XBAR+KS
0.95 0.01 -3.0928 23.1670
0.95 0.10 2.2929 17.7812

0.95 0.25 5.2504 14.8237

0.90 0.01 -1.7753 21.8494

0.90 0.25 5.8741 14.1999

0.75 0.01 0.0468 20.0273
0.75 0.10 4.3463 15.7277
0.75 0.25 6.7677 13.3064

)
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TABLE A-14

Tolerance Values for MR

MEAN RADIUS MR

ROUNDS FIREV 0.

GAMMA ALPHA XBAR-KS XBAR÷KS

0.95 0.01 0.4301 1.94560.95 0.10 0.7409 1.63480.95 0.25 0.9116 1.4641

0.90 0.01 0.5061 1.86960.90 0.10 0.7903 1.58550.90 0.25 0.9476 1.4281

_,0.75 0001 0-6113 1*76440*75 0.10 0, 0594 1*5163

0.75 0.25 0.9992 1.3766

.)

i~
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TABL A-14 (Continued)

Tolerance Values for MR I

MEAN RADIUS MR

RUUNUS FIREU .1000.

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 0.01 0.1302 2.2414 P
0.95 0.10 0.5632 1.8084
0.95 0.25 0.8010 1.5706 1
0.90 U.01 0.2361 2.1354
0.90 0.10 0.6319 1.7396
0.90 0.25 0.8511 1.5205

0*75 0.01 0.3826 1.9890
0.75 0-10 0.7283 lo6433
0.75 0.25 0.9229 1*4486

jr,
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..i

TABLE A-14 (Contivied)

Toleraneo Valuec for MR

MEAN RADIUS MR

ROUNDS FIREU 2000.

GAMMA ALPHA XBAR-KS XB.AR+KS

0.95 0.01 0.8427 1.4977
0.95 0.10 0.9770 1.3634

0.95 0.25' 1.050b 1.2896

0.90 0.01 0.8755 1.4649
O.90 010 0.9983 1.3421
0190 0.25 190664 1.2740

0.75 0.01 0.9210 1.4194

0.75 O.1o 1.0282 1.3122
0.75 0.25 1,0886 1.9218

II
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TABLE A-14 (Continued)

Tolerance Values for mR
MEAN RADIUS MR

ROU;QIS FIkEU 3000.

GAMMA ALPHA XBAR-KS XBARKKS

0.95 0.01 0.6959 1.67210.95 0.10 0.8962 1.47190,95 U.25 1.0061 1.3620

0.90 0.01 0.744'9 1.62310.90 0.10 0.9279 1.44010.90 0.25 1.0293 1.3388

0.75 U601 0.6127 1.5554
0.75 0,10 0.9725 1.39560.75 0.25 1-0625 1.3056

I

I
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TABLE A-14 (Continued)

Toleranoc Values for MR

MEAN RADIUS MR

ROUNUS FIKEU 4000o.

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 0.01 0.4556 . 2.2301
0.95 0.10 0.8195 1.8662
0.95 U.25 1.194 1.6663

0.90 0.01 0.5446 2.141I
0.90 0.10 0.b773 1.8)84
0.90 0.25 1.0616 1.6242

0.75 0.01 0.6678 2.0180
0.75 0.10 0.9583 1.727?4
0.75 0.25 1.1219 1,5638

)|
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TABLE A-14 (Continued)

Tolerance Values for MR

MEAN RADIUS MR
V

ROUNDS FIRLO 5000.

GAMMA ALPHA XBAR-KS XBAR÷KS

0.95 0.01 0.4212 2.6017
0,95 0.16 0.8684 2,1545
0.95 0025 1.1140 1.9089

0.90 0.01 0.0306 2.4923
0.90 0.10 0.9394 2.0835
0.90 0.25 1,165d 1.8571

0.75 0.01 0.6819 2.3410
0.7ý 0.10 1.0389 1,9840
0.75 0.2j 1.2400 i.7829

gI

4

,-,'. -.- *. -~ -



151

TABLE A-14 (Contirnaed)

Tolerance Values for MR

MEAN RADIUS MR

"RUUNDS FIRED 6000.

GAMMA ALPHA XBAR-KS XhAk+KS

0.95 0.01 0.6120 2.8277

0.95 0.10 1.0665 2.3733

0.95 0.25 1.3160 2.1237

0.90 0.01 0.7232 2.7165

0.90 0.10 1.1386 2.3011

0.90 0.25 1.3686 2.0711

0.75 0.01 0.8769 2.5628

0.75 0.10 1.2397 2.2000

0.75 0.25 1,4440 1.9957

[
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TABLE A..14 (Continued)

Tolerance Values for lI-I

MEAN RAUIiLS tOR

RUU14U)S F-IREu 1000.

GAMMA ALPHA XRAK-K.S XbAR+KS

0.95 0.01 -0.2261 3.6409
0.95 0.10 0.567U 2.847d
0.95 0.25 1.0025 2,4122

0.90 Q.01 -0.0320 3.it469
0.90 0.10 0.6929 297219
0.90 0.25 1.0943 2.3204

0.75 0.01 0.2362 3.1785

0075 0.10 0.8694 2.5454 I
0.75 U.25 1.2259 2.1888
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TABLE A-14 (Continued)

Tolerance Values for M1

MEAN RADIUS MR

•ROUNDS FIREL 80006

GAMMA ALPHA XBAR-KS ABAR+KS

0.95 0.01 -0.4929 4.6347
0.95 0.10 0.5587 3.5831
0.95 u.25 1.1362 3.0056

0.90 0.01 -0.2356 4.3775
S0.90 0.10 0.7256 3.4161

0,90 0,25 1.2580 2o8838

0.75 0.01 0.1201 4.0217
0.75 0.10 0.9596 3,1821
075 0.25 1.4325 2.7093

V

i.
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TABLE A-14 (Continued)

Toleranoe Values for I.rR
MEAN RAOILtS MR

ROUnDS UIRED 9000.

GAMMA ALPHA XBAR-KS XSAR÷K,

!i0 .95 0.01 0.2119 4.33770.95 0.10 1.0581 3.49150.95 0.25 1.5227 3.0268

0.90 0.01 0.4189 4.13070.90 0 *10 1 91924 3 .35720.90 0*25 1.6207 2.9288

0.75 0.01 0.7052 3.8444eels 0.10 1.3807 3,1689- 0.75 C25 17611 2.7884*1

.? , . r
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TABLE A-14 (Continued)

Tolerance Values for MR

MEAN RADIUS MK

ROUILS FIRU 1F000.

GAMMA ALPHA XBAR-KS XBAR+KS

0.95 0.01 0.8465 4.6301
0.95 0.10 1.6225 3.8541
0.95 0.25 2.0486 3.4280 i

O.Q09 0.01 1.0363 4.4403
0,90 0.10 1.7457 3.7309
0.90 0.25 2.1385 3.3381

S0.75 0.01 1.2988 4.1777
0.75 0.10 1.9183 3.5582
0.75 0.25 2.2672 3e209S

tI
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TABLE A-14 (Continued)

Tolerance Values for MR

MEAN RADIUS MR

RUUN S FIREU 11000,

GAMMA ALPHA XBAR-KS XBAR÷KS

0.95 0.01 -0.6306 6,86710.95 0.10 0o9071 5.3293
0*95 0.25 1.7515 4.4849

0.90 0.01 -0.2544 6.49090.90 0.10 1.1512 5.0652
0.90 0.25 1.'296 4.3068

0.75 0.01 0.2657 5.9707
0975 0.10 1.4934. 4*74300.75 0.25 2.1847 4.0517

II



I,:
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TABLE A-14 (Continued)

Tolerance Values for 14R

MW EAN RADIUS MR

ROU,•IUS FIREL 120U0.

GAMMA ALPHA XB.V H-KS XBAR+KS

0.95 0.01 -0.7400 6.9592
0.95 0.10 0.6390 5.3801
0.95 0.25 I.7061 4.5130

, 0.90 0.01 -0.3537 6.5729
0.90 0.10 1.0897 5.1294
0.90 0.25 1.8890 4.3301

'0.75 0.01 0.1804 6.0387
0.75 0.10 1,4410 4.7780
0.75 0.25 2.1510 4.00681

).:,
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APPENDIX B

Calculation of the Critical Values

When a value of a measure of dispersion is known,

the 'expected value for any other measure can be found by

multipling the known value times the ratio of mean values

for the two measures. The mean value for the mean radius

(MR) is equal to 1.189. The mean value for the extreme

spread (ES) is 3.805, and the mean value for the extreme

horizontal (EH) and the extreme vertical (EV) is 3.078.[ These values were extracted from Tables 2, 5, and 6 of

"Grtibbs (4) for sample size equal to ten. The critical

values used in this report are calculated below, where

-the known value is the limit of ES '4ch is equal to

seven inches.

E(eeiR) ,h.7.00 ( 1.189/3.E06 )

E(MR) =2.187 inches

E(EH) E(EV) 7.00 ( 3.078/3.805 )

E(EH) u E(EV) - 5.663 inches
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